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INTRODUCTION. 


This  report,  issued  as  one  among  the  publications  of  the  United 
States  Tariff  Commission  on  industries  affected  by  the  tariff,  is 
divided  into  two  parts: 

First.  A  study  of  the  cost  of  production  of  a  selected  list  of  dyes 
and  intermediates  for  the  last  half  of  1918  and  the  first  three  quarters 
of  1919:  Statistical  tables  are  ^iven  showing  (1)  the  costs  of  produc- 
tion of  dyes  and  intermediates  m  dollars  per  pound;  (2)  costs  in  1919 
m  relation  to  1918  figures;  (3)  analysis  of  costs  for  the  periods;  (4) 
variations  of  costs  by  companies  for  the  third  Quarter  of  1919;  (5)  de- 
tails of  overhead  expenses  for  third  quarter  of  1919;  and  (6)  miscel- 
laneous special  charges  for  third  quarter  1919. 

Second.  A  comparison  of  domestic  costs  in  the  third  quarter  of 
1919  witti  the  prices  of  d^es  and  intermediates  in  various  markets  at 
different  periods:  Statistical  tables  are  given  showing  (1)  a  com- 
parison of  costs  with  prewar  and  present  prices  for  dyes  and  inter- 
mediates ;  (2)  relative  prices  of  a  selected  hst  of  dyes  compared  with 
prewar  prices. 

The  Commission  has  had  the  services  of  Geo.  P.  Comer  and  Arthur 
R.  Willis,  special  experts,  of  the  Commission's  staff  in  the  preparation 
of  this  pamphlet. 
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COSTS  OF  PRODUCTION  IN  THE  DYE  INDUSTRY,  1918  AND  1919. 


In  May,  1919,  the  United  States  Tariff  Commission  held  a  confer- 
ence with  the  accounting  representatives  of  the  important  dye  manu- 
facturers of  this  country  and  discussed  the  methods  of  conducting  & 
cost  investigation  in  the  dye  industry. 

At  this  meeting  it  was  decided  that  costs  should  be  submitted  foi 
the  last  half  of  1918  and  the  first  quarter  of  1919  upon  a  selected  list 
of  dyes  and  intermediates.  This  information  was  received  by  the 
commission,  but  after  it  was  analyzed  and  tabulated  it  was  ^ound 
that  the  data  did  not  cover  a  sufficiently  long  period  of  time  to  show 
the  cost  tendencies  in  the  industry.  It  was  therefore  decided  to 
obtain  also  the  cost  reports  for  the  second  and  third  quarters  of  1919. 

With  the  cooperation  of  the  manufacturers  in  the  industry  the  cost 
reports  for  these  later  periods  have  been  received,  tabulated,  and 
verified  on  the  books  of  most  of  the  companies  reporting,  and  the 
Tariff  Commission  is  now  able  to  put  before  Congress  the  results  of 
this  investigation  covering  the  period  from  July,  1918,  to  September, 
1919,  inclusive. 

In  presenting  these  figures  of  cost,  however,  the  Tariff  Commission 
desires  to  point  out  that  the  averages  here  submitted  do  not  represent 
the  condition  of  the  industry  in  as  accurate  a  manner  as  the  average 
costs  usually  represent  industries  that  are  long  established  and  that 
have  well- tested  and  standardized  methods  both  of  production  and 
of  cost  accounting. 

The  fundamental  idea  upon  which  the  following  tables  are  based 
is  that  the  cost  records  as  Jkept  by  the  reporting  companies  shall  be 
accepted  as  the  accounting  fact«  in  the  case  without  revision  by  the 
commission.  It  is  true  some  uniformity  in  the  reports  has  been 
introduced  by  our  methods  of  tabulation,  but  in  the  main  the  aver- 
ages were  compiled  from  figures  actually  found  to  be  upon  the  books 
of  recorck  as  kept  by  the  various  companies. 

Peculiarities  of  various  items  of  expense  will  be  pointed  out  in  the 
detailed  discussion  of  the  tables,  but  a  preliminary  statement  of 
possible  errors  is  necessary  here. 

There  are  two  kinds  of  difficulties  in  this  particular  industry  which 
render  conclusions  based  upon  average  cost  figures  of  doubtful  value. 

The'  first  is  that  the  manufacturing  methods  in  the  industry  are 
not  well  organized  and  are  not  reduced  to  a  normal  routine.  To  a 
considerable  extent  the  production  in  the  past  has  proceeded  almost 
regardless  of  cost.  As  with  most  of  the  war  industries,  the  question 
of  quantity  output  and  prompt  deHveries  was  of  primary  impor- 
tance, and  attention  was  diverted  from  the  nicer  adjustments  that 
characterize  routine  operations.  In  many  cases  the  management  of 
particular  plants  thought  it  wiser  to  build  full-sized  productive  units 
upon  the  chance  that  they  would  be  successful  in  operation  rather 
than  to  go  through  along  process  of  building  small  "semiplants," 
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or  "pilot"  plants  as  they  are  sometimes  called,  where  the  en^eer^ 
ing  and  chemical  problems  are  worked  out  before  quantity  production 
is  attempted.  In  many  cases,  also,  the  haste  with  which  operations 
were  carried  on  led  to  abnormal  costs  through  low  yields  from  the 
material  consumed,  or  through  the  spoiling  of  valuable  products  by 
inexperienced  or  careless  operators.  Not  only  has  this  lack  of  orgam- 
zation  of  the  productive  processes  led  to  great  discrepancies  in  the 
cost  between  diflferent  firms  but  it  also  has  led  to  great  variations 
in  the  cost  for  a  given  product  at  different  periods  for  the  same 
plant.  Many  of  the  tendencies  toward  lower  cost  of  production  due 
to  a  greater  output  have  been  hidden,  therefore,  by  fortuitous 
circumstances  connected  with  the  productive  processes. 

The  second  difficulty  that  renders  average  costs  mireliable  is  the 
fact  that  uniform  methods  of  accounting  have  not  been  applied  in 
the  industry.  This  is  especially  true  with  respect  to  the  distribution 
of  overhead  expenses  to  the  various  products.  Because  of  the  large 
capit^al  investment  necessary  in  the  dye  industry  the  overhead  charges 
are  relatively  large  as  compared  with  the  direct  labor  cost.  There- 
fore differences  in  the  metnod  of  distributing  them  have  a  great 
influence  upon  the  apparent  cost  of  particular  products. 

Without  going  into  the  details  of  the  various  methods  of  distribu- 
tion of  expenses  we  may  mention  the  following  that  are  in  use : 

(a)  Distribution  upon  the  basis  of  the  direct  labor.  That  is  to 
say,  if  all  the  overhead  expenses  for  the  dye  factory  are,  say,  50  per 
cent  of  the  total  direct  labor  cost,  a  given  product  which  has  laoor 
co3t  of  $1  should  have  an  overhead  charge  of  60  cents. 

(6)  Distribution  based  upon  the  cost  of  the  raw  material  used  in  a 
given  product  as  compared  with  the  total  raw  material  used  in  the 
plant. 

(c)  Distribution  based  upon  the  direct  superintendence  chargeable 
to  a  particular  product. 

id)  Distribution  upon  the  basis  of  the  relative  sales  value  of  the 
products. 

(e)  Still  another  method  in  use,  and  one  that  seems  to  be  particu- 
larly weU  suited  to  the  dye  industry,  is  a  distribution  upon  tne  basis 
of  capital  investment  in  the  various  productive  divisions  of  the  plant. 
That  is  to  say,  if  a  given  product  or  class  of  related  products  requires 
a  capital  investment  of  10  per  cent  of  the  whole  value  of  assets  this 
product  or  class  should  bear  10  per  cent  of  the  overhead  burdrm. 

No  attempt  will  be  made  here  to  explain  these  various  methods  of 
distribution,  nor  was  any  attempt  made  to  reconcile  the  differences 
in  cost  growing  out  of  them  in  tabulating  the  reports  as  received. 
It  is  probable  that  some  uniform  method  could  have  been  applied, 
but  because  of  the  great  diversity  in  the  manufacturing  and  account- 
ing methods  of  the  various  firms  any  scheme  of  distribution  applicable 
to  all  reports  would  have  been  crude  and  arbitrary  and  likely  to 
involve  more  errors  than  it  corrected. 

Another  class  of  cost  that  is  es'^ecially  irregular  upon  the  reports 
of  the  various  companies  is  that  of  selhng  expenses,  and  they  have 
been  excluded  from  the  report  exceot  in  the  case  of  one  company 
where  it  was  impossible  to  separate  them  from  administrative 
charges. 

In  view  of  the  unstandardized  and  varying  methods  of  production 
and  of  accounting  in  this  industry  the  Tariff  Conunission  must 
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stronriy  emrhasize  the  uncertainty  of  conclusions  dwiwn  from  the 
cost  figures  in  this  report,  and  the  possibility  of  error  in  administra- 
tive action  based  upon  such  data.  The  figures,  are,  however,  the 
most  trustworthy  and  the  most  significant  that  can  be  immediately 
procured  under  present  conditions  in  the  industry,  and  in  any  dis- 
cussion of  the  cost  of  production  the  following  tables  must  be  ac- 
cepted as  the  nearest  approach  to  accuracy  now  possible. 

Table  I. 

Table  I  shows  the  average  cost  per  pound  of  certain  dyes  and 
intermediates  for  the  last  half  of  1918  and  for  each  of  the  first  three 
quarters  of  1919.  The  average  cost  per  pound  has  been  obtained 
by  takinj^  the  aggregate  of  tne  pounds  produced  of  a  particular 
product  for  all  companies  reporting  and  dividing  it  into  the  aggre- 
gate costs  for  the  same  product.  In  this  manner  unit  costs  are 
weighted  according  to  the  quantity  produced.  That  is  to  say,  the 
costs  for  a  company  with  a  large  output  has  a  greater  influence  uoon 
the  average  cost  per  pound  than  those  for  a  company  whose  produc- 
tion is  small. 

Table  I. — Cost  of  production  of  a  selected  list  of  dyes  and  intermediates.^ 

* 

[Dollars  per  pound.] 


Arerage  cost  per  pound. 

Product. 

1 

Last  half 
of  1918. 

2 

First 

quarter 

1919. 

3 

Second 

quarter 

1919. 

4 

Third 

quarter 

1919. 

Intermediates: 

A»>tAn(|ld 

0.4022 
.3400 
1.0109 
1.0787 
1.3905 
.6286 

.4943 
.2961 
1.0267 
1.1359 
.1476 
1.0034 
1.1974 
1.4815 
5.3524 

.7324 
1.4177 
1.2836 

.5344 

.7206 
3.8894 
5.5410 
2.3640 
2.2536 

.9060 

a3.368 
.3361 

1.3338 
.0848 
.8831 
.5049 

0.2999 
.4604 
.2755 

1.0682 
.9732 
.1168 
.7958 
.9431 

1.0202 

2.5226 

.5808 

1.1190 

.8623 

.4271 

.8733 

5.6993 

5.3262 

2.3292 

1. 8101 

.8013 

.6532 

a3800 
.2426 

0.4024 

AniUn 

.3412 

Bcnzaldehvde. 

Bcnzidin 

1.6216 

1.2139 

Benzoic  acid 

Beta  naphthol 

.4343 

5.9850 

.5173 

.2837 

.7110 

1.0312 

.1065 

.8220 

.6778 

.7726 

1.8814 

1.5137 
.9015 
.8344 
.8149 
.7577 

5.5420 

.3148 

Dianisidin 

T){mpt^y]<mllin 

.4829 

Dinitrobcniol 

.2865 

H-acid 

1.18^3 

MpfAnhpnylenpdiaxnlii 

1.5165 

Kitrobenzol 

.1047 

Ortho-toluidin 

.5491 

Paninitranllln 

.8459 

Panitoluidin 

.5406 

Phthftiin  unhydnde 

1.2928 

Dyes: 

BencobIue2B 

i.on4 

Bismarck  brown 

1.1382 

Chrysoidine 

.7476 

Direct  black 

.6965 

IndifTo 

.8308 

ICa^cnta 

5.8234 

Malachite  frreen 

liethylene  blue 

2.2785 
1.7130 
1.1976 

2.1350 

Methvl  violet 

1.8102 

Napht  h  vlamine  black 

.8773 

Crude  niicrosine 

Rpin  ni^ro^inp 

.7109 

KlfTTfKinA  (flnl«h4Hl) , 

.4979 
.56&'S 

.4177 

.5640 
.6242 
.3539 

.5307 

Orafme  IT '. 

.7345 
.4432 

60rT7 

Sulphur  black 

.80C9 

1  These  costs  are  the  weighted  average  cost  for  2  to  5  oompaalM  reporting  upon  each  product. 
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Table  I-a. 

Table  I-a  shows  the  same  items  of  cost  expressed  in  percentage  s 
with  the  average  unit  cost  of  each  product  for  the  last  half  of  1918 
as  the  base  or  100  per  cent.  From  this  table  it  will  be  seen  that  the 
costs  of  intermediates  have  in  general  been  falling  and  that  the  costs 
of  dyes,  especially  in  the  later  period  of  1919,  have  been  rising.  Why 
th^e  two  divergent  tendencies  should  manifest  themselves  in  tne 
cost  of  two  classes  of  products  as  clgsely  related  as  are  intermediates 
and  dyes  is  an  interesting  question  but  one  that  can  not  be  answered 
with  any  certainty  from  data  now  available.  However,  some  factors 
involvea  in  the  solution  that  may  throw  some  light  upon  the  question 
may  be  pointed  out.  An  examination  of  cost  figures,  especially  of 
intermediates,  shows  that  the  products  (such  as  amlin,  beta  naphthol, 
and  nitrobenzol)  that  are  produced  in  large  quantities  and  under 
routine  processes  have  successively  lower  costs  in  each  period  since 
1918.  The  '*law  of  increasing  returns"  seems  to  apply  in  these  cases 
and  from  the  causes  which  underlie  the  tendency  to  lower  cost  we 
may  predict  that  as  the  industry  develops  more  and  more  products 
will  be  produt'ed  under  such  conditions. 

The  same  tendencies  are  shown,  when  the  individual  cost  sheets  are 
studied,  in  the  case  of  many  dyes  of  large  production,  such  as  sulphur 
black,  orange  II,  indigo,  and  direct  black,  but  the  average  cost  figures' 
do  not  show  this  tenaency  in  all  cases  because  of  accidental  circum- 
stances affecting  the  costis  for  particular  companies.  For  example, 
in  the  case  of  oraujge  II,  one  company  had  some  ''off  color"  runs 
which  inflated  their  costs  greatly  and  kept  up  the  average  for 
all  companies  higher  than  it  otherwise  would  have  been.  Direct 
black  and  benzo  blue  2B  show  inconsistencies  in  costs  in  various 

Eeriods  largely  because  of  the  fact  that  an  important  constitent  of 
oth  dyes,  H-acid,  is  not  being  produced  satisfactorily  by  all  com- 
panies. In  some  plants  H-acid  costs  several  times  as  much  as  in 
other  plants,  and  when  the  abnormal  expense  is  carried  over  into 
dyes  tney  themselves  show  a  high  cost  for  the  given  company,  no 
matter  how  standardized  their  processes  of  pr6duction  may  oe. 

Other  instances  of  rising  costs  of  dves  are  not  so  easily  explained, 
but  it  is  possible  that  in  some  oases  the  processes  are  not  sufnciently 
standardized  to  permit  of  economical  production  upon  a  large  scale, 
even  though  small  quantities  may  be  produced  at  a  reasonable  figure. 

Table  I-a.— Cost  of  production  of  a  selected  list  of  dyes  and  intermediates,^ 

[Comparative  costs  In  percentages.] 


Prodnet. 

1 

Last  half 
of  1918. 

2 

First 

quarter 

1919. 

8 

Second 

quarter 

1919. 

4 

Third 

quarter 

1919. 

lotermedlatcii: 

AoetanllkL 

Percent. 
100 
100 
100 
100 
100 
100 
100 
100 
100 

Percent. 
83 
97 
82 
91 
64 
80 
118 
203 
93 

PercerU. 
94 
70 

Tereent. 
100 

Aonfai 

69 

Bfmtaldehyde. x.x... ....... ....... 

Bmzhiln. .'. 

150 

112 

Bciuolcacid 

B«tanantiioL 

00 

78 

104 

95 

60 

pimfsHIp 

44 

BlniethTlaniUn 

97 

Dtnltrooenaol 

96 

>  TImm  costs  are  tha  wel^ted  average  cost  for  2  to  5  companies  reporting  upon  each  product. 
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Tablb  I-a. — Cost  of  production  of  a  seUcttd  liit  of  dyes  and  tnt^mteduitef— Continued. 


• 

Product. 

1 

Isst  half 
of  1918. 

2 

First 

quTter 

1919. 

3 

Second 

qu-^rter 

1919. 

4 

Third 

qu'*rter 

1919. 

Intermediates— Oontintied. 

H-flcid 

Per  cent. 
100 
100 
100 
100 
100 
100 
100 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

Per  cent. 
10« 
85 
79 

•     78 
68 
47 

79 
78 
67 
79 
121 
146 
96 
98 
80 
88 

Percent. 
69 
90 
73 
81 
56 
52 
25 

206 
69 
65 
152 
lai 
142 

Percent. 
115 

Metftphen  y  f  enediamin , . 

133 

NItrobenzbl a 

OrthrvMiifdin    ,      ,, 

71 
64 

Paranltranllin 

T^ 

Paratoluidin 

86 

P^^thftHc  anhydride. .» 

24 

Dyes: 

Ben  CO  blue  2B 

146 

Bismark  brown 

80 

ChrvKoldine 

68 

Direct  black 

no 

Indico 

100 

Ka'^enta 

149 

Malachite  FTeen 

Methylene  blue 

96 

76 

131 

»6 

MethVl  violet 

80 

Naphthrlamine  black 

96 

Crude  nieroslne 

Rein  niTosinc 

100 

Nlrroslnc  (finished) 

100 
77 
94 

•      113 

84 
79 

106 

Omnre  T| ^ 

100 
100 

81 

67 

Table  II. 

In  Table  II  are  shown  some  of  the  elements  of  cost  classified  under 
the  heads  of  "Material,"  "Direct  labor,"  "Overhead,"  and  "All 
other." 

Material, — ^Attention  is  called  to  the  fact  that  the  cost  of  materia) 
listed  here  does  not  represent  the  cost  of  basic  raw  materials  such  as 
coal  tar,  sulphuric  acid,  and  fuel,  but  rather  it  is  the  cost  of  inter- 
mediates, which  are  themselves  highly  elaborated  products.  It 
therefore  follows  that  the  cost  of  material  involves  considerable  labor, 
costs  in  previous  processes  of  manufacture.  Some  information  has 
been  received  as  to  the  labor  involved  in  manufacturing  dyes  from 
the  crude  material  through  the  various  intermediate  stages  up  to  the 
finished  product,  but  the  data  are  not  sufficiently  comprehensive  to 
justify  tneir  incorporation  in  this  report. 

Another  point  tnat  should  be  noted  in  connection  with  the  cost  of 
material  is  the  fact  that  the  values  of  intermediates,  whether  pur- 
chased or  manufactured,  are  taken  at  their  cost  to  the  various  com- 
panies reporting.  If  a  company  manufactures  its  own  intermediates 
they  are  listed  at  cost  in  the  further  processes  of  manufacture.  If  it 
buys  them  in  the  open  market,  they  are  listed  at  the  purchase  price 
in  calcula^ng  the  cost  of  dyes  made  from  them. 

At  first  glance  it  may  seem  that  such  a  procedure  is  open  to  ob- 
jections upon  the  grounds  that  the  costs  from  various  companies  are 
not  comparable  vmere  both  methods  of  valuation  of  materials  are 
used.  In  a  sense  this  is  true,  but  only  because  the  manufacturing 
conditions  themselves  are  not  exactly  comparable.  If  one  firm  manu- 
factures its  intermediates,  we  may  assume  that  it  can  do  so  cheaper 
*han  it  can  buy  them;  whereas  if  another  company  purchases  thajn, 
the  presumption  is  that  the  price  is  lower  than  would  be  its 
cost  of  manufacturing  them.  From  this  it  follows  that  to  increase 
the  valuation  of  intermediates  for  one  firm  by  an  amoimt  equal  to 
the  difference  between  its  cost  and  market  value  or  to  reduce  the 


COSTS  07  FBODtlCTIOir  IN  THE  DTB  IKDXTSTRY^  1018  Aim  1919.      11 

valuation  used  by  the  other  firm  by  the  diflference  between  the  market 
Talue  and  a  purely  hypothetical  cost  of  production  is  to  run  counter 
to  the  actual  cost  facts  in  the  case.  If  one  firm  is  fortunate  enough 
to  be  able  to  produce  intermediates  cheaper  than  the  market  price, 
or  if  another  is  so  situated  that  the  open  market  offers  its  best  source 
of  supply,  on  the  whole  we  are  not  justified  in  applj^ing  to  the  two 
companies  a  leveling  factor  that  does  not  actually  exist. 

As  a  matter  of  fact  in  the  particular  case  of  the  dye  industry  the 
small  firm  may  be  able  to  purchase  its  intermediates  about  as  cheaply 
as  other  dye  manufacturers  can  make  them,  because  certain  com- 
panies specialize  in  intermediates,  and  therefore  are  able  to  sell  them 
relatively  cheap.  The  larger  firms,  which  manufactiu'e  them  for 
their  own  use,  gain  something  by  being  self-sustaining  and  inde- 

Eendent  of  the  market,  but  perhaps  lose  something  by  way  of  a 
igher  cost;  or  at  least  they  may  not  be  able  to  make  a  profit  upon 
both  dyes  and  intermediates  until  their  volume  of  production  ofi'sets 
the  higher  cost  due  to  a  great  variety  of  products. 

Direct  Za6or .^--Little  comment  is  necdfesary  upon  the  item  of  direct 
labor  given  in  Table  II.  It  will  be  seen  that  it  constitutes  a  small 
part  of  the  cost  of  the  finished  product.  These  figures,  of  course, 
do  not  represent  all  the  labor  cost  involved  in  the  manufacture  of 
dyes:  first,  because  the  cost  of  material  includes  much  labor  cost  in 
making  the  intermediates,  and,  second,  because  considerable  labor, 
usually  called  "indirect  labgr,"  is  charged  in  the  colunm  of  *' Over- 
head' expenses. 

The  same  idea  may  be  expressed  in  other  terms  by  saying  that  the 
complexity  of  the  industry  is  so  great  and  the  capital  investment 
in  machinery  and  equipment  for  a  given  process  is  so  large  that 
there  are  practically  no  hand  processes  of  production^  and  that 
relatively  little  of  the  total  labor  cost  may  be  charged  directly  to  a 
particular  product 

'  It  is  not  to  be  supposed,  however,  that  these  conditions  render 
labor  unimportant  in  the  process  of  manufacture.  Indeed,  although 
it  is  true  that  the  processes  are  carried  on  chiefly  by  machinery,  the 
responsibility  resting  upon  the  labor  force  is  greater  than  under  con- 
ditions of  hand  labor,  because  of  the  valuable  material  and  equip- 
ment used.  A  shght  mistake  in  controlling  chemical  reactions  may 
cause  the  loss  of  thousands  of  dollars  worth  of  products  or  machinery. 
So  true  is  this  that  one  of  the  most  important  assets  in  the  dye  indus- 
try is  a  sldlled  labor  force  whose  senses  are  trained  to  detect  subtle 
changes  in  the  productive  processes  wherebv  the  maximum  efficiency 
of  the  plant  and  the  greatest  yield  from  the  raw  materials  may  be 
obtained. 

Overhead  expenses. — ^The  term  "overhead,"  as  used  in  this  report, 
includes  various  classes  of  expense,  such  as  "works  expense,"  "nxed 
charges,"  and  "administrative  expense." 

Works  expense  is  composed  of  such  items  as  fuel,  water,  supplies, 
repairs,  sundry,  and  indirect  labor.  In  short,  it  is  made  up  of  those 
expenses  that  vary  somewhat  directly  with  the  volume  of  production. 

Fixed  chaises  are  composed  of  depreciation,  taxes  (State  or  local), 
rentals,  insurance,  and  in  some  cases  interest;  that  is  to  say,  of 
those  expenses  which  do  not  vary  with  the  volume  of  output. 

Administrative  expense  rerresents  the  proportional  share  of  the 
general  office  expense,  including  administrative  salaries,  chargeable 
to  the  dye  department. 
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All  other. — ^In  addition  there  are  numerous  other  expenses  to  be 
accounted  for  intvarious  ways  which  we  have  included  in  the  cate- 
gory of ''AH  other/' 

Table  II. — Arudysis  of  costs  by  periods, 
[DoDan  per  paond.] 


Product. 


XNTERVKDUTE8, 

AcetanUid 

Anllln 

Benzaldflhyde. 

Benddln. 

Benzoic  acid.. 

Bata  naphthol 

Dianlsldin 

DiiiMthylaiiiliii 

Dlnltrobensol 

H-add 

Metaphenylenediamin 

Nitrobenzol 

Ortho-tolaidlxi 

Paranitranilin 

Paratoluidtn 

Fhthalle  anhydride . . . 


Period. 


Last  half  1918 

First  quarter  1919 

Feoond  quarter  1919.. . 
Third  quarter  1919. . .. 

Last  half  1918 

First  quarter  f9l9 

Becond  quarter  1919.. . 

Third  quarter  1919 

Lesthalfl918 

First  quarter  1919 

Pecond  quarter  1919.. . 

Third  quarter  1919 

Last  half  1918 

First  quarter  1919 

Second  quarter  1919. . . 

Third  quarter  1919 

Last  half  1918 

First  quarter  1919 

S'eoona  quarter  1919... 

Third  quarter  1919 

Lasthalfms 

First  quarter  1919 

Second  quarter  1919.. . 

Third  quarter  1919 

Last  half  1918 

First  quarter  1919 

Second  quarter  1919 . . . 

Third  quarter  1919 

Lasthalfms 

First  quarter  1919 

Second  quarter  1919 . . . 

Third  quarter  1919 

Lasthalfms 

First  quarter  1919 

Second  quarter  1919 . . . 

Third  quarter  1919 

Last  half  1918 

First  quarter  1919 

Second  quarter  1919 . . . 

Third  quarter  1919 

Lasthalfms 

Finjt  quarter  1919 

Second  quarter  1919. . . 

Third  quarter  1919 

Lasthalfms 

First  quarter  1919 

Second  quarter  1919 . . . 

Third  quarter  1919 

Last  half  1918 

First  quarter  1919 

Second  quarter  1919 . . . 

Third  quarter  1919 

Lasthalfms 

First  quarter  1919 

Second  quarter  1919 . . . 

Third  quarter  1919 

Lasthalfms 

First  quarter  1919 

Second  quarter  1919 . . . 

Third  quarter  1919 

Lasthalfms 

First  quarter  1919 

Second  quarter  1919 . . 
Third  quarter  1919... 


Average  per  pound. 


Material. 


0.S399 
.2576 
.2613 
.2834 
.2107 
.1925 
.1586 
.1543 
.7427 
.6048 


.6600 
.5397 
.8678 
.6478 
.636^ 
.4078 


.2750 
.2180 
.1712 
.1504 
7. 1520 
7.0653 
4. 4601 
2.6610 
.3484 
.3324 
.3807 
.3503 
.1861 
.1532 
.1479 
.1636 
.4990 
.4430 
.3075 
.6621 
.6907 
.6155 
.6849 
.7908 
.1029 
.0947 
.0810 
.0764 
.6472 
.4987 
.6286 
.4130 
.7965 
.5720 
.3966 
.6237 
.8179 
.6777 
.5A29 
.3931 
2.0B06 
L3763 
.9284 


Direct 
labor. 


a  0117 
.0147 
.0163 
.0144 
.0149 
.0379 
.0132 
.0116 
.2862 
.3116 


.0687 
.0734 
.0944 
.0966 
.2266 
.2280 


3 

Over^ 
head. 


a0450 
.0644 
.1009 
.1028 
.0770 
.082» 
.0580 
.0565 
.5820 
.3644 


2116 
.2888 
.5240 
.3711 
.5271 
.2573 


.0681 
.0528 
.0511 
.0375 
.3290 
.7782 
.4086 
.2098 
.0155 
.0223 
.0182 
.0158 
.0134 
.0185 
.0141 
.0114 
.0781 
.0743 
.0402 
.0621 
.0389 
.0431 
.0687 
.1135 
.0040 
.0042 
.0033 
.0028 
.0609 
.0436 
.03.S3 
.0215 
.0593 
.0485 
.0494 
.0399 
.1141 
.0424 
.0332 
.0264 
.3717 
.1902 
.0795 


.2361 
.2086 
.1924 
.1222 
.3513 

1.4564 
.9267 
.5622 
.0788 
.0874 
.0867 
.0851 
.0640 
.0885 
.1004 
.0867 
.3029 
.  4wt4 
.3277 
.3936 
.2316 
.2183 
.2232 
.5842 
.0220 
.0069 
.0184 
.0180 
.2115 
.2050 
.1308 
.0936 
.2359 
.2567 
.2241 
.1804 
.3531 
.1725 
.1469 
.1011 

2.6598 
.9561 
.8735 


other. 


a0066 
.0001 
.0015 
.0018 
.0134 
.0231 
.0128 
.0188 


.0530 


.1364 
.0829 
.1354 
.0984 


.0494 
.0255 
.0196 
.0047 


.1896 
.0636 
.0516 
.0183 
.0317 
.0312 
.0326 
.0153 
.0213 
.0248 
.1467 
.0815 
.0356 
.0715 
.1747 
.0963 
.0544 
.0280 
.0187 
.0110 
.0058 
.0075 
.0639 
.0486 
.0273 
.0210 
.1057 
.0669 
.0057 
.0019 
.1964 
.2276 
.0096 
.0900 
.2301 


TotaL 


a  4022 
.3368 
.3800 
.4024 
.3460 
.3361 
.2426 
.2412 
1.6109 
1.3338 


1.0767 
.9648 
1. 6216 
L2139 
1.391)5 
.8831 


.6286 

.5049 

.4343 

.3148 

7.8353 

9.2999 

5.9850 

3.4960 

.4943 

.4604* 

.5173 

.4829 

.2961 

.2755 

.2837 

.2865 

1.0267 

1.0682 

.7110 

1.1893 

1.1359 

.9732 

.1.0812 

1.5165 

.1476 

.1168 

.1085 

.1047 

1.0084 

.7958 

.8220 

.5491 

1.1974 

.9431 

.6778 

.8450 

1.4815 

1.0902 

,7726 

.6406 

5.3524 

2.5296 

L88U 
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Table  II. — Analysia  of  costs  by  periods — Continued. 

Period. 

Average  per  pound. 

Product. 

1 
Material. 

2 

Direct 
labor. 

3 

Over- 
head. 

4 

AU 

other. 

6 
Total 

DTES. 

BentoblneSB 

Last  half  1918 

First  quarU-r  1919 

Second  quarter  1919.. . 

Third  quarter  1919 

Last  half  1918 

First  quarter  1919 

Pecond  quarter  1919... 
Third  quarter  1919.... 

last  half  1918 

First  quarter  1919 

Second  quarter  1919... 

Third  quarter  1919 

Last  half  1918 

0.5321 

.4039 

L2766 

.8234 

.8272 

.7365 

.5448 

.7300 

.6923 

.4565 

.3918 

.4179 

.3278 

.3296 

.5654 

.4465 

.4666 

.6716 

.4743 

.3788 

2.6262 

2.5274 

2.8.'>99 

3.5650 

4.^'>545 

2.8605 

0.0221 
.0131 
.0402 
.0474 
.0558 
.0713 
.0466 
.0679 
.0940 
.0566 
.0564 
.0346 
.0123 
.0138 
.0256 
.0223 
.0680 
.0563 
.0447 
.0403 
.4249 
.6268 
.5515 
.5345 
.3325 
.2993 

0.1267 
.1268 
.1711 
.1721 
.2969 
.2741 
.2931 
.2598 
.6214 
12842 
.3166 
.2062 
.0949 
.0239 
.1749 
.1630 
.1840 
.1943 
.2041 
.1866 
.7639 
2.5451 
2.0569 
1.6974 
.3765 
2.1664 

0.0515 
.0370 
.0258 
.0285 
.2378 
.1081 
.1070 
.0805 
.0759 
.0650 
.0696 
.0889 
.  0994 
.0598 
.0490 
.0647 
.0020 
.0512 
.0346 
.02.51 
.0744 

0.7324 

^i^niansk  brown 

.5808 
1.6137 
1.0714 
1.4177 

CbrjrsriiJii^ 

1.1190 

.9915 

1.1382 

1.2836 

Direct  blick 

.8628 
.8344 
.7476 
.6344 

Indigo 

First  quarter  1919 

Second  quarter  1919. . . 

Third  quarter  1919 

Last  half  1918 

First  quarter  1919 

Second  quarter  1919... 

Third  quarter  1919 

Last  half  1918 

First  quarter  1919 

Second  quarter  1919. . . 

Third  quarter  1919 

last  half  1918 

.4271 
.8149 
.6965 
.7206 

Magenta 

.8733 
.7577 
.6308 

3.8894 

6. 6993 

Malachite  green 

.0737 
.0265 
.2776 

5.5420 
6.8234 
6.5410 

First  quarter  1919 

Second  quarter  1919 . . . 

6.3262 

Third  quarter  1919. . . . 

Methylene  blue 

T.ast  half  1918 

1.6527 

1.4804 

1.2614 

1.4449 

L1099 

.8261 

.8734 

.8131 

.5538 

.4667 

.7069 

.5182 

.1211 
.1613 
.1355 
.1229 
.2005 
.  14.^.9 
.0959 
.1400 
.02S3 
.0288 
.0364 
.0294 

.3965 
.5692 
.7028 
.4718 
.8234 
.6602 
.6677 
.7a'>7 
.  1550 
.2010 
.2639 
.2264 

.1937 
.1183 
.1788 
.0963 
.1198 
.1779 
.1760 
.1614 
.1709 
.1048 
.1904 
.1083 

2.3640 

Methyl  violet 

First  quarter  1919 

Second  quarter  1919 . . . 

Third  quarter  1919 

Last  half  1918 

First  quarter  1919 

Second  quarter  1919... 

Third  quarter  1919 

T#rthelM9l» 

2.3292 
2.2785 
2. 1359 
3. 2.^:36 

K^hthylamlne  blatk: 

1.8101 

L7130 

1.8102 

.9080 

Ni^n"(ne  (flnlfllifld) 

First  quarter  1919 

Second  quarter  1919 . . . 

Third  qiiarter  1919 

I^ast  half  1918 

.8013 

L1976 

.8778 

Orange  n 

First  quarter  1919 

Second  quarter  1919... 

Third  quarter  1919 

Last  half  1918 

First  quarter  1919 

Second  quarter  1919... 

Third  quarter  1919 

Last  half  1918 

First  quarter  1919 

Second  quarter  1919... 
Third  quarter  1919.... 

.3118 
.3108 
.2992 
.4544 
.34.52 
.3310 
.3624 
.2399 
.2185 
.1823 
.1427 

.0111 
.0191 
.0167 
.0389 
.0399 
.0465 
.0393 
.0282 
.0269 
.0209 
.0170 

.1100 
.1473 
.1297 
.  .1735 
.1532 
.2216 
.1969 
.1116 
.1367 
.1243 
.1161 

.0650 
,0f6S 
.0R51 
.0677 
.0802 
.0221 
.0021 
.0635 
.03.16 
.0264 
.0251 

.4079 
.5640 
.5307 
.7345 

Sniphxir  black 

.5685 
.6242 
.6007 
.4432 

.4177 
.3539 
.3009 

Table  II-a. 

Table  II-a  is  especially  important  in  estimating  the  reliability  of 
the  average  cost  figures  given  in  Tables  I  and  II. 

In  this  table  an  attempt  is  made  to  show  by  means  of  percentages 
the  range  of  costs  for  particular  products  as  reported  by  various  com- 
panies. It  is  impossiole  to  give  the  actual  cost  figures  of  the  indi- 
vidual companies  because  of  the  probability  of  the  identification  of 
pjirticular  concerns.  Further,  to  prevent  iaentification  of  individual 
fToducers  the  products  are  given  by  number  instead  of  by  name  and 
Jire  arranged  m  a  haphazard  manner.  Moreover,  no  distinction  is 
Diade  between  dyes  and  intermediates  in  the  arrangement  of  this  table. 

In  column  1  will  be  found  the  relative  quantity  of  output  for  a 
piirticular  product  by  the  various  companies,  the  total  of  which 
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equals  100.    In  subsequent  columns  are  found  the  range  of  costs 
based  upon  the  average  cost  as  100  per  cent. 

Attention  is  called  to  the  fact  that  the  ran^e  of  costs  of  material  is 
almost  as  great  as  for  direct  labor  and  overnead  expenses.  This  is 
due  to  the  peculiar  nature  of  the  dye  industry  that  has  been  men- 
tioned above,  namely,  that  the  materials  used,  in  the  production  of 
both  dyes  and  intermediates  may  themselves  be  highly  elaborated 
products.  Their  value  as  incorporated  in  subse(][uent  processes  is 
subject  therefore  to  a  great  number  of  cost  variations  during  the 
several  steps  necessary  for  their  manufacture.  Moreover,  the  fact 
that  many  of  the  intermediates  are  made  b^  the  same  plants  that 
produce  the  dyes  causes  a  greater  irregularity  in  the  valuation  of 
intermediates  than  would  be  the  case  if  there  was  a  regular  market 
for  them  in  which  all  manufacturers  made  their  purchases. 

The  direct  labor  column  also  shows  great  variations  among  the 
costs  for  different  companies.  This  is  explainable  upon  the  grounds 
that  direct  labor  is  relatively  a  small  part  of  the  total  cost  of  pro- 
duction because  of  the  complex  nature  of  the  industry  and  the  pre- 
dominance of  machine  processes.  Furthermore,  the  amount  of 
direct  labor  that  may  be  chained  to  a  particular  product  is  some- 
what arbitrary,  because  in  one  plant  some  products  may  be  pro- 
duced imder  such  conditions  that  most  of  the  labor  can  be  charged 
directly  to  them,  whereas  in  another  plant  the  same  products  may 
be  produced  in  a  manufacturing  unit  aloni^  with  several  other  colors 
ana  relatively  little  labor  may  be  charged  directly  to  any  one  of  them. 
However,  after  allowances  are  ttlaw  for  the  different  accounting 
methods,  the  fact  remains  that  it  is  not  uncommon  for  the  direct 
labor  charges  to  vary  100  per  cent. 

The  column  of  overhead  expense  likewise  shows  great  variation. 
This  is  due,  to  some  extent  perhaps,  to  various  methods  of  distrib- 
uting overhead  expenses,  but  more  especially  to  an  actual  difference 
in  expenses  incurred  by  the  various  concerns  reporting. 

The  variations  in  the  column  marked  '*A11  other"  are  not  signifi- 
cant, because  the  charges,  shown  in  this  column  are  miscellaneous 
and  may  be  large  or  small  according  to  whether  or  not  the  sundry 
items  could  be  mstributed  to  other  classes  of  expense. 

The  variations  in  the  colunm  marked  ''Total"  are  more  important 
than  the  details  given  in  the  other  columns.  In  some  cases  the 
difference  in  direct  labor  may  be  offset  by  contra  variations  in  one 
of  the  other  columns,  but  in  the  column  representing  total  costs  are 
shown  the  fimdmental  differences  amon^  the  several  plants.  Varia- 
tions running  from  50  to  200  per  cent  of  the  average  cost  for  particular 
products  are  not  imcommon.  Moreover,  there  is  no  unmistakable 
relation  between  costs  and  quantity  of  output.  Not  only  is  there  a 
great  difference  in  the  costs  of  a  given  product  as  between  two  com- 
panies having  about  the  same  volume  of  output,  but  also  some  com- 
panies producing  two  products  in  large  quantities  may  show  a  rela- 
tively high  cost  for  one  and  a  relatively  low  cost  for  the  othw. 

There  are  reasons  to  believe  that  as  the  industry  develops  succes- 
sively lower  costs  vrill  come  with  increasing  output,  but  tne  condi- 
tions in  the  past,  wherein  quantity  production  has  been  forced  almost 
regardless  of  cost,  hide  the  tendencies  to  such  an  entent  that  most 

feneralizations  with  respect  to  the  future  of  the  industry  can  not  be 
ased  upon  present  cost  facts. 
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Tabls  II-a. — Fartdlioru  of  ootto  by  compamet/or  third  quarter  q^  1919. 

{In  oolonm  1  ths  base  (100  per  cent)  is  the  total  oatpot  of  eadi  product  for  all  ecMnpanies  reporting.    In 
the  other  cohnnns  the  base  is  the  average  cost  for  the  various  classes  of  expenvs  for  all  oompames.] 


Product. 

1 

Prodao- 

tionbv 

companies. 

2 
Material. 

3 

Dlre^ 
labor. 

4 

Overhead. 

5 

AU  other. 

e 

Total. 

<l) 

Percent. 
73 
27 

Pereeni. 
98 
42 

Per  cent. 
110 
72 

Pereeni. 
123 
37 

Percent. 
122 
39 

Percent. 
100 

75 

100 

(2) 

14 
39 
24 
23 

45 

142 

92 

60 

99 

142 

89 

42 

f5 
132 
138 

24 

49 

32 

351 

6 

136 

109 

58 

100 

<3) 

11 

78 
5 

6 

117 

94 

•129 

121 

149 

88 

176 

105 

121 

77 

288 

203 

121 

127 

87 
105 

149 

« 

100 

M) 

3 
10 
87 

99 

217 

86 

207 
94 
97 

67 
124 

98 

83 

175 
94 

184 
90 

100 

• 

<5) 

9 
17 
23 
51 

223 

176 

85 

61 

152 

132 

107 

77 

28i 

114 

168 

33 

223 

49* 

373 
10 

157 

112 

54 

100 

V   1 

21 
75 

4 

70 

84 

605 

138 

54 

822 

95 
64 

79 

17 
2,381 

73 
770 

100 

<7) 

39 
61 

115 
90 

120 

87 

120 

87 

88 
107 

116 

90 

100 

(8) 

5 
18 
34 
43 

270 
70 
07 
96 

113 

191 

69 

94 

247 

136 

23 

130 

12 
145 

231 

109 
58 

i69" 

115 

100 

m 

72 
28 

101 
09 

86 
135 

92 
122 

139 

102 

05 

100 

(10) 

27 

20 

7 

46 

88 

94 
101 
109 

44 

66 

425 

96 

56 

71 

224 

12 

78 

87 

1,350 

149 
111 

100 

(11) 

18 

21 

5 

4 

52 

106 

78 

107 

243 

94 

50 
155 
372 
132 

69 

27 

93 

153 

76 
125 

S7 

85 

2,064 
223 

134 

202 

99 

100 

(W) 

61 
22 
17 

102 

118 

67 

43 
234 
131 

38 
204 
187 

40 
120 
292 

82 

144 
107 

100 

1: 
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Table  II-a. —  Variations  of  costs  by  companies  for  third  quarter  of  1919 — Continued. 


Product. 

1 

Produc- 
tion by 
companies. 

2 

Material. 

Per  cent. 

119 

101 

95 

110 

8 

Direct 
labor. 

4 
Overhead. 

6 

All  other. 

Total. 

(13)                               

Per  cent. 

1 

29 

61 

19 

Percent. 

67 

179 

63 

81 

Per  cent. 

72 

'99 

105 

88 

Percent. 

Percent. 
91 

Vioy  •••••••• - 

47 

151 

47 

102 

101 

96 

100 

3 

4 

56 

33 

4 

(14) 

64 

45 

147 

30 

97 

170 
80 

149 
18 
72 

163 

101 

117 

74 

40 

83 

55 

65 

189 

13 

140 
41 
85 

100' 

(15) 

8  1              318 

497 

57 

226 

13S 
97 
83 

24 

111 

13 

254 

%•"/ • •••••••••••••■••••••••••"" 

88 
4 

77 
163 

84 
132 

100 

(16) 

18 
44 

38 

21 
08 
50 

35 
48 
46 

14 

82 

103 

56 

20 

88 

65 

100 

(17) 

7 
16 

6 
71 

90 
108 
819 

80 

80 

21 

190 

112 

75 

21 

106 

120 

84 

V*'/' •••••••••••"•••■"""••••••• 

371 
624 

75 

242 

95 

100 

(18) 

27 

8 

65 

8 
32 

8 

8 
18 
10 

7 
11 
11 

2 

6 

14 

7 

X""/ •••••••••••••■••■••••••■••• 

23 

9 

100 

(W) 

27 
73 

104 
99 

176 
71 

144 
83 

116 

138 

94 

100 

(20) 

27 
22 

2 
41 

6' 

2 

92 
88 
111 
110 
105 
154 

82 
100 
210 

89 
217 

82 

53 

46 

125 

163 

46 

220 

26 
16 

80 

76 
110 

214 

125 
90 

108 

160 

100 

(21) 

89 

9 

52 

111 

118 

66 

149 
70 
68 

75 
110 
117 

24 
177 
144 

118 

118 
83 

100 

(22) 

29 

22 

43 

6 

100 

79 

87 

118 

113 

91 
110 

89 
187 

53 

62 

154 

75 

19 

18 

207 

t»y 

77 

132 

99 

• 

(23) 

61 
39 

100 

89 
118 

131 
52 

106 
91 

113 
79 

98 

103 

(24) .' 

1 
23 

2 
52 
22 

195 

196 

97 

48 

113 

173 

67 

474 

101 
96 

283 

71 

273 

125 

43 

—      ■■          — ■   - 

211 

XW •/••••■•••■•■••••••-••■•-•-•• 

30 

139 
169 

' 

171 
20 

84 
84 

100 

47 
14 
89 

100 

93 

98 

109 

104 

205 

58 

83 

111 

81 

30 

37 

206 

88 

*"^ /       •••••••••••••••••••••••••• 

117 
lOS 
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Table  III. 

Table  III  is  given  for  the  use  of  those  who  are  interested  in  the 
details  of  overhead  expenses.  The  chief  items  constituting  ''Works 
expense/'  ''Fixed  charges,"  and" Administrative  expense"*  have 
been  stated  above  in  the  discussion  of  overhead  expense,  and  it  is 
unnecessary  to  ^o  into  detail  here.  The  column  marked  "Labora- 
tory" includes  tne  charges  for  the  works  control  laboratory,  which 
tests  material  and  products  in  various  stsjges  of  manufacture,  and  for 
the  general  experimental  laboratory,  which  carries  on  countless  ex- 
periments in  the  search  for  new jproaucts  and  for  new  raw  materials, 
dtrictly  speaking,  the  expenses  for  these  two  laboratories  should  be 
shown  separately,  but  their  slijght  effects  upon  unit  costs  do  not  seem 
to  justify  the  separation  in  this  report. 

For  comparative  purposes  column  7  of  Table  III  shows  the  per- 
centage which  overheadT expense  is  of  total  costs. 

Table  III. — Details  of  overhead  expenses  for  third  quarter  o/ 1919. 

(Dollars  per  pound.] 


1 

Product. 

1 

Works 
expense. 

2 

Fixed 
charges. 

3 

Labora- 
tory. 

4 

Admin- 
istrative. 

5 

other. 

1 

6 

Total. 

Per  cent 
of  totai. 
cost. 

Intermediates: 

AoetnailM 

Anlllfi 

Bemidin 

Betanaphthol 

Dianisidin 

DiBKthylaiiUin. 

DimtTDDeniol 

H-«ski 

XitTohencol 

0.flfi23 
.0282 
.1158 
.0668 
.1630 
.0M9 
.0269 
.1763 
.1716 
.0054 
.0350 
.1007 
.(m4 
.0847 

.0834 
.1002 
.0547 
.0687 
.0904 
.6310 
.1504 
.2870 
.0514 
.0»2 
.0779 
.0447 

aOOM 
.0203 
.1150 
.0915 
.0588 
.0473 
.0314 
.1413 
.4227 
.0077 
.0505 
.0558 
.0689 

a0040 
.0005 
.0251 
.0024 
.2798 
.0086 
.0122 
.0280 
.0218 
.0002 
.0041 
.0080 
.0022 

aoDio 

.0040 
.0744 
.0068 
.0356 
.0043 
.0124 
.0606 
.0192 
.0010 
.0062 
.0097 
.0126 
.0108 

.0130 
.0456 
.0209 
.0165 
.0099 
.1113 
.0652 
.1134 
.0874 
.0179 
.0181 
.0151 

a0024 
.0035 
.0509 
.0027 
.1406 
.0050 
.0038 
.0291 
.0857 
.0024 
.0178 
.0082 
.0160 

0.0929 
.0565 
.3812 
.1222 
.6773 
.0851 
.0867 
.4553 
.7209 
.0177 
.1145 
.1824 
.1720 
.0955 

.1768 
.2508 
.3062 
.1541 

•  ln66 

1.6974 

.4718 
.7067 
.2264 
.1297 
.2274 
.1161 

24.01 
23.42 
31.11 
38.81 
16.64 
17.63 
30.25 
36.66 
43.56 
17.02 

Orthotnhifdln 

Panknitnmflin 

18.54 

22.65 

PuAtAlnVlin 

21.51 

Phtbalicanfaydiide 

7.39 

Dtw: 

Bouo  bhiff  3B. , 

.0467 
.0831 
.0972 
.0664 
.0526 
.6156 
.184)3 
.2701 
.1066 
.06S0 
.1079 
.0350 

.0100 
.0113 
.0208 
.0176 
.0185 
.2253 
.0044 
.0138 
.0174 
.0080 
.0019 
.0196 

.0228 
.0196 
.0066 
.0049 
.0152 
.1242 
.0655 
.0214 
.0036 
.0006 
.0216 
.0017 

16.38 

22.83 

fTi^ysoMfne 

27.  W 

Direct  black 

23.89 

IndicD 

29.58 

lUgenta. 

29.15 

Meftyiene  blue 

22.09 

Methyl  violet 

38.99 

Naplitliylainme  black 

Xicrodne  (finiabed) 

25.81 
24.44 

t'^raof  e  IT 

36.06 

'^uiphiir  blaffk  

tff}*  do 

* 

Cohimn  I,  composed  of  fuel,  power,  supplies,  repairs,  etc.*  column  2,  composed  of  taxes,  insurance, 
4ef«edation,  etc.;  column  3,  composed  of  both  the  works  and  experimental  laboratory  expense;  column 
4,  compiwBd  of  general  oflloe  expeaae  chargeable  to  the  dye  depKcUDeni;  column  5,  composed  of  miscel- 
hiMoas  expenses  not  Inchided  In  other  fhwinT  of  expense. 

Table  IV. 

In  Table  IV  are  given  further  details  of  overhead  ex])enses  that 
are  of  special  importance  in  cost  analyses. 

The  item  of  depreciation  shown  in  colunm  1  is  perhaps  more 
uncertain  than  any  other  element  of  cost.    So  uncertain  is  it  that 

I  One  item  of  interest  imdnded  in  adminlstntive  enwose  is  that  of  manai^erial  salaries.  The  commis- 
skm  received  a  statement  of  the  10  highest  salaries  chargeable  to  the  dye  department  from  each  of  the 
iii^ft  companies  reporting.  The  highest  salary  paid  to  any  official  in  any  company  was  120,000  per  year. 
'b«  usual  pay  of  men  In  the  chief  mansgerial  positions  was  from  10,000  to  $12,000  per  annum. 
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some  companies  have  refused  to  consider  it  a  part  of  cost  of  pro- 
duction and  have  charged  the  large  replacements  of  equipment 
directly  against  profits. 

In  actual  practice  the  rate  of  depreciation  used  in  the  accounts  of 
various  companies  ranges  from  20  to  33J  per  cent  for  the  most 
perishable  classes  of  equipment  and  from  6  to  10  per  cent  for  the 
more  permanent  kinds,  such  as  buildings,  engines,  and  boilers. 

In  column  2  of  Table  IV  is  shown  the  interest  charges  that  are 
included  in  costs.  Not  only  is  the  interest  paid  included  but  also 
in  some  cases  an  interest  charge  upon  the  value  of  equipment  is 
added.  The  only  excuse  for  such  a  procedure  is  based  upon  the 
assumption  that  this  report  shall  contain  only  figures  derived  from 
the  books  of  the  several  companies. 

We  may  point  out  that  consistency  demands  that  if  any  interest- 
is  included  in  cost  it  should  be  calculated  not  upon  fortuitous  amounts 
of  outstanding  bonds,  or  notes  whose  quantities  vary  with  the 
financial  policy  of  the  company,  but  upon  the  value  of  the  assets 
necessary  to  conduct  the  business,  regardless  of  whether  they  were 
purchased  out  of  the  proceeds  of  stock  or  bond  issues,  short-term 
notes,  or  out  of  earning.  If  interest  upon  assets  is  not  to  be  counted 
in  costs  neither  should  any  interest  paid  upon  mortgages,  bonds,  or 
notes  be  included. 

In  this  report,  however,  no  attempt  is  made  to  settle  the  propriety 
of  treating  mterest  as  an  element  of  cost,  but,  taking  the  facts  as 
thev  are,  it  is  attempted  to  show  how  significant  the  interest  charges 
is  it  allowed  at  all. 

The  method  of  determining  the  unit  figures  in  Table  IV  is  of  some 
importance,  and  unless  ou timed  with  care  the  figures  may  lead  to 
eiToneous  conclusions. 

At  first  glance  it  may  be  supposed  that  these  averages  were  ob- 
tained by  adding  the  total  charges  for,  say,  interest  and  dividing  by 
the  total  production  of  a  given  product  for  all  companies  reporting 
an  interest  charge.  Such  a  procedure,  however,  would  defeat  the 
purpose  of  the  table — i.  e.,  to  show  the  influence  of  these  special 
items  upon  the  total  unit  cost  of  the  product  for  the  industry  as  a 
whole.  M,  for  example,  the  average  cost  of  an  article  is  $1  per  pound 
for  all  companies  ana  the  interest  charge  for  the  companies  reporting 
interest  is  5  cents  a  pound,  one  might  suppose  that  interest  was  5 
per  cent  of  the  average  unit  cost  for  all  companies,  whereas,  as  a 
matter  of  fact,  since  few  companies  report  interest,  the  aggregate 
interest  charge  may  be  less  than  1  per  cent  of  the  total  cost.  In 
order  to  avoid  this  misconception,  the  total  charge  for  any  one  of  these 
special  items  is  di\rided  not  by  the  total  production  of  tne  companies 
reporting  the  item  but  by  the  aggregate  production  of  the  particular 
product  for  all  companies. 

Some  of  these  special  charges  may  be  large  elements  in  the  unit 
cost  of  particular  companies,  but  in  the  average  unit  cost  for  the 
industry  as  a  whole  they  are  not  of  primary  importance.  The  total 
of  them  is  by  no  means  negligible,  however,  as  will  be  seen  from  col- 
umn 6  of  Table  IV,  where  in  some  cases  they  are  15  to  20  per  cent 
of  the  total  cost. 
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Tablb  IV. — Mtscdkmeous  special  charges  for  third  quarter  of  1919  (included  in  cosf  of 

firoduction^). 

[Dollars  per  pound.] 


Product. 

1 

Deprecia- 
tion. 

0.0147 
.0203 
.1068 
.0083 
.0224 
.0360 
.0315 
.1110 
.2944 
.0076 
.0390 
.0355 
.0271 

.0437 
.0662 

2 
Interest. 

3 

Labora- 
tory. 

4 

Sundry. 

5 
Total. 

6 

Per  cent 
of  total 

cost. 

InY<*ni)ediates: 

a  0136 
.0103 
.0432 
.0079 

0.0064 
.0063 
.0146 
.0130 

0.0347 
.0374 
.1761 
.0309 
.1296 
.0721 
.0516 
.1690 
.3096 
.0157 

.0804 
.0413 

.0576 
.1379 
.0326 
.1219 
.0899 
.9723 
.1827 
.3128 
.1677 
.0858 
.1009 
.0602 

8.C2 

a00O5 
.0115 
.0017 
.1072 
.0043 
.0005 
.0089 
.0152 
.0002 
.0G06 

15.50 

RMIci<lit1      

14.51 

B«u  naphthol 

9.a 

DiMiUiff  in 

3.71 

Dtmethyhniliii 

.0172 
.0134 
.0858 

.0137 
.0062 
.0133 

14.98 

DinitrobeoBO] 

18.01 

H<aeid 

14.21 

20.43 

Xitrobcntbl 

.0041 
.0102 
.0805 
.0098 

.0101 
.0405 

.0038 
.0038 
.0144 
.0044 

.0025 
.0112 
.0326 
.0075 
.0064 
.3779 
.0615 
.0287 
.0101 
.0037 
.0787 
.0083 

15.00 

Ortbotoluldln 

9.76 

Paranitranilin 

9.51 

Pantoluldin 

7.64 

Dres: 

BenioMue2B 

.0013 

5.38 

KHoisrk  Drovn ..■>....... 

1X12 

ChrTMidine , 

4.96 

Direct  bteck 

.0780 
.0649 
.2243 
.0703 
.1965 
.1076 
.0500 
.0218 
.0821 

.0357 
.0123 
.1824 
.0420 
.0856 
.0500 
.0321 

.0007 
.0163 
.1877 
.0089 

17.fiO 

Indigo 

14.28 

Ifaeenta 

16. 7D 

Methylene  blue 

&fi5 

Mtlhyl  violet 

17.28 

Na|>hthylamine  black 

NicrvBine  (flniabed) 

10.11 

16.16 

Orui^  II 

.0004 
.0105 

16.81 

SalpburblM± 

.0143 

20.01 

■  The  spfdal  items  of  cost  appearing  in  this  table  are  not  reported  bv  all  companies,  but  in  order  to  show 
the  inlnen^e  of  tlnse  items  apon  the  total  coit  given  in  previous  tables  the  aggregate  amount  of  each  one 
ef  them  for  all  companies  reporting  is  divided  not  by  the  aggregate  production  of  these  companies,  but  by 
the  aggregate  production  of  all  companies  reporting  upon  each  product,  the  method  used  in  computing 
ail  averages  in  these  tables. 

Table  V-a. 

Table  V-a  shows  the  costs  of  intermediates  for  the  third  quarter  of 
1919  as  compared  with  the  market  price  in  1920  and  the  German 
prewar  price  in  1914. 

The  market  price  given  in  column  2  represents  the  simple  average 
of  prices  per  pound  m  100-pound  lots  for  various  firms  reporting  to 
the  commission. 

Column  3  represents  foreign  invoice  values  of  intermediates  in  1914. 
These  figures  were  taken  from  a  report  by  Mr.  Norton  published  by 
the  Department  of  Commerce  in  1916. 

For  reasons  given  in  Mr.  Norton^s  report,  these  cjuotations  are  lower 
than  the  true  market  value  of  the  products  sold  in  this  country.  In 
order  to  approximate  the  selling  price  to  American  consumers  in  1914 
these  prices  should  be  almost  doubled  because — 

(1)  The  duty  of  30  per  cent  ad  valorem  had  not  been  paid. 

(2)  There  are  consiaerable  possibilities  of  undervaluation. 

(3)  The  charges  for  packing,  freight,  and  insurance  are  not 
included. 

(4)  The  selling  expenses  and  the  necessary  profits  of  the  agent  in 
the  United  States  must  be  added  to  these  quotations.^ 

^  See  Arttfldal  Dyestufb  Used  in  the  United  States,  Special  Agents  Series  No.  121,  by  Thomas  H .  Norton, 
Department  of  Commoroey  pp.  23-25. 
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Attention  is  also  called  to  the  fact  that  in  many  cases  the  market 
prices  for  intermediates  are  lower  than  the  average  costs,  as  shown  in 
column  1.  This  is  accounted  for  by  the  fact  that  the  market  prices 
are  fixed  by  companies  which  specialize  to  some  extent  in  the  produc- 
tion of  intermediates  and  whose  costs  are  therefore  lower  than  the 
average  cost  for  all  companies  because  of  the  volume  of  output  upon 
a  restricted  list  of  commodities. 

It  is  possible  that  in  some  instances  particular  intermediates  may 
be  sold  for  a  time  at  a  loss  by  some  companies,  but  for  the  most  part 
the  cases  where  average  costs  are  higher  than  the  prevailing  market 
prices  are  to  be  accounted  for  by  the  high  cost  oi  intermediates  to 
those  companies  who  do  not  sell  them  but  use  them  in  the  process  of 
making  dyes. 

Table  W-k.— Comparison  of  costs  with  prewar  and  preserU  prices — intermediates, 

Pollars  per  pound.] 


Product. 

1 

Averase 

oost  third 

quarter 

1919. 

3 

Market 

price 

February, 

1920. 

0.470 
.310 

1.183 
.950 
.480 

9.730 
.691 
.290 

1.525 

1.040 
.135 
.295 

1.075 

1.750 
.600 

3 

German 

prloes, 

1914. 

Intermediates: 

AflPtATlilid    

0.4024 

.3412 

1.2139 

0.1548 

Aniline 

.0807 

Bensidine 

.3075 

Benzoic  acid 

.1853 

Betanaphthol 

.8148 

3.4966 

.4829 

.2866 

1.19B3 

1.6166 

.1047 

.5491 

.8450 

.5406 

.0720 

D  ianisioin 

Dimethylanilin 

.1448 

Dinltro6cntoI 

.0631 

H-acid 

.2802 

Metaphenylenediamin 

Nitrooenzf^ 

.0550 

Ort  ho  toluidin 

.0884 

Paranitranilin 

.1334 

Paratoluidln 

.1930 

Phthalic  anhydride 

.2453 

Column  2:  These  market  prices  were  determined  by  averaging  prioe  quotations  for  particular  products 
received  from  trarlous  companies.  Column  3:  The  prices  of  Interinediaies  were  obtained  ftom  "Artificial 
DyestufTs  in  the  United  States/'  Special  Agents  Series  21,  by  Thomas  H.  Norton,  Department  of  Commerce. 
These  prices  were  f.  o.  b.  German  ports  and  are  probably  about  hiUf  the  selling  price  in  the  tJnited  States. 

Table  V-b. 

In  Table  V-b  are  shown  the  prices  of  certain  dyes  in  various  markets 
as  compared  with  the  cost  in  the  United  States  for  the  third  quarter 
of  1919.  Attention  is  called  especially  to  the  reparation  commission's 
prices  in  this  table. 

Under  the  terms  of  the  treaty  of  peace  (part  8,  Annex  VT,  sees.  4 
and  5;  inclusive)  and  supplementing  a^eements  between  the  repara- 
tion commission  and  the  German  cartel,  the  commission  has  the  ri^ht 
of  option  upon  a  maximum  of  50  per  cent  of  all  dyestufifs  and  chemical 
drugs  in  Germany  or  imder  German  control  as  of  August  15,  1919. 
Furthermore  the  ^mmission  has  the  right  of  option  upon  a  maximum 
of  25  per  cent  of  specified  kinds  of  dyes  and  drugs  produced  in  each 
six  month  period  from  the  date  of  the  coming  into  force  of  the  treaty 
until  January  1,  1925. 

In  August,  1919^  however,  while  the  ratification  of  the  treaty  was 
pending,  a  prelimmary  agreement  was  reached  with  the  cartel  in 
which  several  thousana  tons  of  dves  were  to  be  released  to  the  Allies 
(1,500  tons  to  the  United  States)  at  a  price  agreed  upon  after  some 
discussion.    In  general,  the  prices  were  determined  by  rcA  islng  the 
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than  our  domestic  prices  and  that  if  they  were  revised  with  the 
mark  valued   at  20  cents  (the  German  offer  to  Dr.  Herty),   the 

; notations  in  the  two  countries  would  be  surprisingly  close  together, 
n  this  connection  it  should  be  borne  in  mind  tnat  considerable 
additions  should  be  made  to  the  reparation  prices  because  of 
duties,  freight  rates,  etc.,  before  the  dyes  can  be  laid  down  in  this 
country.  This  does  not  mean,  necessarily,  that  the  American  pro- 
ducers can  successfully  compete  with  the  German  producers  in  all 
phases  of  the  dye  industry  because  most  of  the  quotations  here  are 
upon  products  now  in  c|uantity  production  in  this  countrjr.and  do  not 
snow,  for  example,  prices  for  vat  and  alizarin  colors  which  are  now 
being  developed  here.  Other  complicating  factors  which  make  it 
impossible  to  draw  general  conclusions  from  the  price  comparisons 
here  given  are  the  uncertain  industrial  future  of  Germany  and  the 
disturbed  conditions  of  the  rates  of  international  exchange. 

Table  VI. — Prices  of  a  elected  list  of  dyes. 
[Dollars  per  pound.) 


• 

Product. 

1 

German 

pricen 

1914. 

2 

Market 
prioes 
Febru- 

1920. 

3 

Contract 

prioe« 

Dec.  », 

1919. 

4 

Repara- 
tion com- 
mission, 
mark 
at  par. 

Tariff  CommisMon 
reports,  t 

No. 

5 
1917 

1918 

48 

Alizarin  yellow  G 

0.140 
.420 
.710 
.370 
.420 

0.833 
1.307 

0.560 

1.0261 

.830 
4.714 
4.O0O 

0.6S 

58 

Alicarin  yellow  R 

.91 

536 

Alkali  blue  B 

5.350 
2.010 
1.418 

3.4575 
2.7014 
2. 1610 
1.6208 
1.2313 
1.0805 

8.33 

4(^3 

Aiiramine  O. 

2.500 
2.000 
9.630 
1.150 
1.788 
1.040 
3.000 
1.075 
.800 
2.500 
1.300 
1.500 
4.500 
1.350 
1.788 

3.76 

141 

Aio  yellow 

337 

Bensoblue2B 

2.000 
2.000 
2.820 
1.460 

1.37 

340 

Rpnzn  nrangp 

1.56 

3<Vi 

Benzo  purmulne  4B 

.230 
.290 
.420 

2.46 

112 

Bordeaux  B 

1.02 

490 

Brilliant  green 

3.680 

3.2411 
1.3936 
1.9449 
2. 1610 
1.0805 
1.2636 
5.7800 
1.3503 

342 

Chrysamme  G 

1.970 

1.090 

12.640 

2.470 

l..i3 

33 

Chrysoidine 

.340 
.560 

.756 

.77 

304 

Chrysophenlne  G 

.i.  71 

307 

Congo  red 

2.01 

IflO 

Crocein  scarlet  4B 

.250 
.690 
.290 

1.418 

516 

Crystal  violet 

275 

Diamond  black 

9 

Direct  yellow 

2.550 
8.580 
1.190 

2. 61 

587 

EosineGGB 

.570 
.230 
.380 
.600 
.240 
.155 
.190 
.390 

2.370 

3.0252 

7.81 

161 

Fast  red  A 

.983 
1.500 
4.650 
3.250 

,750 

.700 
3.500 

.800 
1.583 
2.788 
2.417 

1.03 

137 

Fast  yellow  G 

1.581 
2.871 

.9182 
2.4635 

512 

Fuchsine  or  magenta 

9.100 

7.72 

626 

Gallocysoiine 

5.12 

874 

Indigo,  20  per  cent 

.774 

.8102 

1.420 

.S.K 

173 

Lithol  red  K 

2.3H 

495 

Malachite  grwn 

2.125 

3.2414 

6.280 

5.60 

89 

Metackrome  brown 

l.(>4 

134 

Metanil  yellow 

.310 
.570 
.360 
.250 
.330 
.410 
.220 
.520 
.870 
.440 
.340 
.190 
.150 
.100 
.320 
.280 
.530 

2. 1810 
2.7015 
2. 7015 
1.6205 

659 

Methylene  blue  2B 

2.570 
2.160 

3.090 
3.840 

2.80 

515 

Methyl  violet  2B 

2.78 

7 

Nanhthol  yellow  G 

217 

Naphlhylamine  black  lOB 

i.ioo 

.617 
.552 



1.080 
.800 
.960 

1.2(i 

700 

Nigrosine 

.701 

1.9449 
1.1885 
2.7011 
3.8900 

.63 

145 

Orange  II 

.('8 

543 

Patent  blue  A 

573 

Rhodamin  B  extra 

*'" • 

181 

Aalidne  hiack . . . 

1.550 

.804 

.238 

.730 

.483 

1.038 

1.700 

5.000 

82 

Scarlet  2R 

1.150 
.600 

1.630 
.550 
.990 

.79 

720 

Sulphur  black 

.236 

1.2432 

.37 

Sulphur  blue 

1.45 

Sulphur  brown 

.48 

Sulnhur  yellow 

••••••■■»> 

1.09 

23 

Taitraxlnc 

1.(005 

4.5380 

559 

Victoria  blue  B 

1  Census  of  Dyes  and  Coal  Tar  Chemicals,  1917  and  1918. 
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Tabl«  ATI. 

7»:'leMI  is  like  TAlile  VI,  except  that  the  prices  are  expn*ssetl  in 
-.ti^ntaees  with  the  prewar  price  of  dyes  in  the  Tniteil  Static  of 
JjfnnaB  manufacture  as^  the  base  (100  percent).  Xo  new  factors  are 
-ru'/Qi  out  by  this  method  of  presentation,  but  it  shows  clearly  the 
rfiji:«»n  amon?  the  various  price  quotations.  The  prict»s  in  VM7 
ard  VHs  of  Americaii  made  dyes  were  several  hundreil  per  cent 
!]-^rjfr  than  before  the  war.  but  in  recent  periods  tlie  tUnliue  from 
:};;>  high  level  is  marked. 

Tne  reparation  commission's  prices  are  in  general  not  far  different 
rr-ni  the  present  domestic  prices  and  for  the  particular  products  here 
quoted  the  American  producers  probably  have  little  to  fear  from 
^'•rpiiTQ  competition. 

Tabi^  VII. — Rtlative  prices  of  a  seUcUd  list  o/dyfs, 
[Bttse  (100  per  cent)  is  the  Oerman  prices  f.  o.  b.  warehouse  in  United  Statfs  in  1914.] 


^'                            Prwtuet, 

1 

Gerraaii 

prices 

1914. 

2 

Market 

prices 

Fetru- 

arv, 

1920. 

3 

Contract 

prices 

Dec.  1, 

1919. 

4 

Uo|>ara- 

tioii  coni- 

inis.-ion, 

mark 

at  par. 

Tariff  Coniraiiwlon 
n'porii*.' 

1 
5                 6 

1917             1918 

<*    Aliiarin  yellow  G 

100 
100 
100 
100 
100 

995 
311 

400 

733 

421 

198 

f>64 

1,081 

486 

"■^    Alizarin  yellow  R  

217 

:^fe    Aikahblue  B 

754 
557 
338 

487 
730 
515 

1,173 

fcC    Aiirsumne  O.. 

675 
476 

1,016 

Ill     Aio  vellow       

^T    lienio  blue  2B                  

'W3    B*  nio  orance    ^     ^        . ,  ^ ' 

100 
100 
100 

777 
359 
714 

470 

1,226 
503 

1,069 

li2    Bordeaux  B 

• 

352 

^'*^    Briniii-nt irreen..              r... 

876 

772 

HJ.    ("Tirv^^mine  G 

i«i    ChrT?oi<iine 

100 
100 

235 
446 

222 

572 
385 

320 
2,257 

226 

3w    <^>-rVtKK4>enine  G .      

1,019 

'*T    Congo  red 

''*'    Croc«in  scariet4B    

100 
100 
100 

600 
652 
466 

567 

505 

838 
466 

>■'     OvstiJ  violet 

I^:>     rVikmnnd  h1e<ck.          ^      . , 

^    T»iT**<'t  ypllow,                     

>7  '  Eosine'GO  B..... 

100 

348 

445 

1,261 
517 

1,148 

IM     Fastred  A 

427 

395 

775 

1,354 

4g4 

808 

'447 

137  j  Fast  yellow  G 

100 
100 
100 
100 
100 
100 

608 

478 

353 
410 

M2  '  Fuf hsine or  miurenta 

1,516 

1,286 

'.if     (';Aiv>ry«niine 

2,133 

<li    \nf\\sQ,  20  per  cent 

499 

522 

916 

507 

m  '  Lhhorrcd'fe I..'. 

1,322 

*95     Malachite  creeo 

545 

831 

1,610 

1,435 

>'d»    Metachrome  brown    

134     MeLanil  yellow 

100  1 
100  1 
100  1 
100, 

100  ; 

100 
100 
100 
100  1 
100 
100 
100 
100  1 
100  1 
100 
100  . 
100 

1 

1 

511 
4S9 
671 

146 
451 
600 

'-V4    Me t b  viene  blue  2B 

474 
750 
648 

542 
1,006 

491 

'  1 ')     Me  t  h  vl  violet  2B 

772 

7    Napbthol  yellow  O 

217     Naifbtbvlamine  black  lOB 

361 
150 
251 

327 
195 
445 

382 

7i)0     Niifraslne.  - 

171 

474 
540 
519  ' 
447 

154 

145     rirange  II......... 

309 

'•«     Patent  bhie  A 

■  ''i     Kbodamin  R  extra 

1 

1*1     Sail*  ine  black 

352 
236 
125 
487 
4H3 
324 
607 
943 

368 

'*2     Scarlet  2R  

338* 

315 

1,080 

550 

413 

1 

232 

72l>     StiJr/tur  black. ..................... 

124 

........     1 

194 

^uir>hiir  blue 

9t>6 

SuJrihur  brown ....... 

i 

4S^3 

>T;}r»hfir  VpJloW'^-- ., 

1 

454 

2S      Taj-r  rskxin^.   

579  , 

850 

t 

i5&    Victoria  blue  B 

*  Census  of  Dyes  and  Coal  Tar  Chemicals,  1917  and  1018. 
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SUMMARY. 

V 

Care  should  be  exercised  in  drawing  conclusions  from  the  cost  data 
here  submitted. 

In  the  first  place  the  cost  records  were  not  kept  upjon  a  uniform 
basis  and  they  reflect  the  true  cost  situation  with  varying  degrees  of 
accuracy  depending  upon  the  peculiarities  of  the  systems  in  use 
among  the  various  companies. 

MistaJi^en  conclusions  growing  out  of  inadequate  cost  records  may 
not  be  so  serious,  however,  as  those  caused  by  chaotic  productive 
conditions.  Unless  a  more  detailed  study  of  the  variations  in  cost 
among  the  several  plants  is  presented  than  can  be  set  forth  in  a 

{published  report,  great  differences  of  opinion  may  arise  as  to  the 
uture  of  the  dye  industry  in  this  country  from  the  study  of  average 
cost  figures  alone. 

In  Table  I,  for  example,  the  average  costs  of  such  well-established 

Eroducts  as  sulphur  black,  nigrosine  and  direct  black  are  found  to 
e  increasing  in  recent  periods;  and  from  this  one  might  conclude 
that  lower  costs  are  not  to  be  expected  from  quantity  production, 
whereas,  as  a  matter  of  fact,  the  higher  average  is  due  to  very  high 
costs  for  one  or  two  companies  whose  yields  were  low  on  accotmt 
of  various  accidental  circumstances.  Furthermore,  in  Table  II-a 
the  costs  for  different  producers  are  seen  to  vary  by  a  large  percentage 
from  the  average  cost  for  all  companies.  In  almost  every  case  these 
variations  are  explainable  by  some  accidental  circumstance,  which 
in  the  long  run  probably  will  be  eliminated  but  which  now  affects  the 
whole  trend  of  cost  to  such  an  extent  that  conclusions  based  upon 
average  figures  are  likely  to  be  erroneous. 

Another  minor  source  of  error  is  shown  in  Table  IV,  in  which  the 
charges  for  special  items,  such  as  depreciation,  interest,  and  adminis- 
trative expenses,  are  given.  The  charges  for  these  items  on  the 
books  of  the  reporting  companies  were  accepted  as  the  facts  in  the 
case  and  no  attempt  has  been  made  in  this  report  to  introduce  uni- 
formity with  respect  to  them.  The  purpose  m  showing  them  in  a 
separate  table  is  to  indicate  their  influence  upon  the  total  unit  cost 
for  the  industry  as  a  whole. 

In  Tables  V-a  and  V-b  are  compared  domestic  costs  for  the  third 
Quarter  of  1919,  with  price  quotations  for  various  times  and  places. 
Some  of  the  important  points  brought  out  by  this  table  are,  first, 
that  present  costs  of  American  made  product  are  from  two  to  five 
times  higher  than  the  prewar  price  of  dyes  and  intermediates  laid 
down  in  this  country  from  Germany;  and,  second,  that  the  repara- 
tion prices,  with  the  mark  valued  at  par  (practically  the  price  at 
which  the  Grerman  syndicate  offered  dyes  through  Dr.  Hertjy),  are 
in  most  cases  a  little  higher  than  the  price  of  the  same  dyes  in  this 
country  at  the  present  time. 

It  should  not  be  concluded  from  this  latter  statement,  however, 
that  the  American  producers  can  compete  with  foreign  manufac- 
turers in  all  parts  of  the  industry,  because  in  some  classes  of  products 
such  as  vat  and  alizarin  colors,  which  are  not  shewn  in  these  tables, 
but  which  are  of  fundamental  importance  to  a  well-rounded  industry, 
the  foreign  producers  yet  have  a  competitive  advantage  born  of  long 
practice  in  complicated  productive  processes. 
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INTRODUCTION. 


Tariff  Information  Series  No.  9,  *' Costs  of  Production  in  the  Sugar 
Jidustry,"  was  published  by  the  Commission  early  in  1919.  This 
eport  made  a  study  of  costs  of  production  of  raw  sugar  in  Louisiana, 
lawaii,  Porto  Bico,  and  Cuba,  and  of  beet  sugar  in  the  Continental 
Jnited  States.  The  specific  items  of  costs  were  discussed,  the  rela- 
ion  between  ''marginal"  cost  of  production  and  price,  the  effect  of 
ibe  war  upon  costs  and  prices,  and  the  extent  to  which  the  industry 
ras  dependent  upon  the  tariff. 

The  present  report  will  treat  the  refining  of  sugar  on  a  similar 
)lan.  It  will  also  describe  in  some  detail  the  activities  of  the  United 
states  Government  through  its  several  agencies,  the  Food  Adminis- 
jation,  the  International  Sugar  Committee,  and  the  Sugar  EquaUza- 
ion  Board,  in  regulating  the  price  and  distribution  of  sugar.  These 
ictivities  were  an  interesting  innovation  in  governmental  inter- 
vention and  control  in  industry,  and  as  the  determination  of  price 
»as  based  largely  upon  data  collected  by  the  Tariff  Conmiission,  it 
'&  fitting  that  some  allusion  to  these  activities  should  appear  in  this 
report. 

For  reasons  that  will  be  explained  later,  the  refining  of  sugar  is 
an  industry  which  has  manifested  a  strong  tendency  to  combination. 
Tile  ''sugar  trust"  was  one  of  the  earliest  to  be  formed.  The  effects 
of  the  several  attempts  at  combination  upon  prices  and  profits  will 
therefore  be  one  of  the  items  discussed  in  this  report. 

In  this  connection  also,  because  of  the  alleged  connection  between 
'he  tariff  and  the  formation  of  trusts,  it  will  be  pertinent  to  inquire 
to  what  extent,  if  any,  the  tariff  has  been  an  aid  to  combination 
in  the  sugar  refining  industry,  and  to  what  extent  changes  in  rates 
of  duty  have  affected  prices  and  profits. 

The  two  reports  are  therefore  in  a  way  complementary  to  one 
another  and,  when  read  together,  make  a  fairly  complete  study  in 
^'^ts  and  prices  and  the  relation  between  them  in  one  of  the  most 
important  industries  in  the  United  States  during  the  period  of  the 
treat  War. 


The  Commission  had  the  services  of  Philip  G.  Wright,  of  the  Com- 
^i^^ioij's  staff,  in  the  preparation  of  this  report. 
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be  estimated  from  the  quantity  of  raw  sugar  received — approxi- 
mately 4,500,000  tons  per  annum. 

Materialsy  equipment^  machinery. — Aside  from  the  raw  sugar  con- 
sumed and  an  abimdance  of  pure  water,  the  materials  cluefly^  ^n- 
ployed  in  the  industry  are  lime  for  clarifying,  canvas  for-^e  bag 
filters,  animal  charcoal  for  the  bone-char  filters,  and  bags^  barrels^  or 
other  containers  for  marketing  the  product. 

Process  of  refining. — ^The  impurities  to  be  removed  in  refining  con- 
sist of  molasses,  adhering  to  the  crystals,  and  certain  organic  and 
inorganic  particles  which  have  not  been  removed  by  the  previous 
process.  The  raw  sugar  is  first  washed  or  "aflSned"  with  concen- 
trated sirup  in  large  vats,  or  sprayed  with  water,  steam,  saturated 
sugar  solution,  or  parafiin  oil  in  centrifugal  machines.  It  is  next 
dissolved  or  "melted"  in  water  and  subjected  to  a  clarifying  process 
with  lime,  similar  to  that  employed  in  the  manufacture  of  raw  sugar. 
Next  comes  filtration,  first  through  bag  and  then  through  bono- 
char  filters,  after  which  it  is  evaporated,  crystallized,  and  separated 
from  the  surroimding  liquid  in  centrifugal  machines,  much  as  in  the 
manufacture  of  raw  sugar.  The  greater  part  of  the  sugar  is  then 
simply  dried,  packed,  and  marketed  as  granulated  sugar.  A  portion, 
however,  is  subjected  to  further  processes  in  order  to  prepare  it  for 
marketing  in  other  forms,  as  powdered  sugar,  candis  sugar,  dominoes, 
etc. 

As  the  process  of  refining  is  simply  a  removal  of  impurities  from  the 
raw  sugar,  there  is  necessarily  a  considerable  loss  of  weight.  It  re- 
quires about  107  poimds  of  raw  sugar,  polarizing  at  96°,  to  produce 
100  pounds  of  refined  granulated.  Some  of  the  loss,  however,  is  re- 
covered in  the  sirup  which  is  manufactured  as  a  by-product  of  the 
refinery. 

Scale  of  production. — The  refining  of  sugar  calls  for  large  investment 
in  plant  and  machinery,  and  lends  itself  to  the  economies  of  large- 
scale  production  to  an  even  greater  extent  than  does  the  manufacture 
of  raw  sugar.  The  cost  of  transporting  the  cane,  being  high  in  com- 
parison with  its  value,  sets  a  limit  to  the  size  of  the  factory  which  can 
be  profitably  employed  in  the  manufacture  of  raw  sugar.  Beyond 
this  limit  the  economy  of  large-scale  production  can  only  take  the 
form  of  consohdation  in  management,  one  management  operating 
several  factories.  The  same  reasoning  applies  to  beet  sugar  also. 
No  such  limit,  however,  is  set  to  the  size  of  establishments  engaged 
in  the  refining  of  sugar.  The  cost  of  transporting  raw  sugar,  espe- 
cially when  water  transportation  may  be  employed,  is  low  compared 
with  the  value.  A  single  refinery  may  draw  its  supplies  virtually 
from  the  whole  world.  One  management,  therefore,  may  operate 
either  a  single  colossal  refinery,  limited  in  size  only  by  the  supply  of 
raw  material  and  the  demand  for  its  product,  or  several  refineries  in 
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different  localities,  according  as  it  may  secure  the  greater  economy  in 
marketing  its  products. 

Consolidaiion. — ^The  condition  outlined  in  the  last  paragraph  is 
precisely  that  affording  the  greatest  promise  of  profit  from  con- 
solidation— profit  to  be  realized  (1)  from  the  economy  of  large  scale 
production,  and  (2)  from  control  of  output  through  monopoly.  The 
economy  is  for  the  public  interest,  the  monopoly  may  well  not  be. 
Both,  however,  are  for  the  interest  of  the  industry,  and  the  temptation 
to  avail  itself  of  the  opportunity  is  strong.  In  the  absence  of  positive 
legal  enactments  to  the  contrary  it  may  be  taken  for  granted  that 
monopoly  will  be  attempted.  The  industry  with  which  we  are 
dealing  was,  in  fact,  one  of  the  earliest  to  make  the  attempt.  The 
"Sugar  Trust,"  organized  in  1887,  was  a  '* trust"  in  the  legal  sense 
U8  applied  to  its  form  of  organization,  as  well  as  in  the  derived  sense 
of  a  monopoly.  The  consolidation  having  come  imder  the  condemna- 
tion of  the  courts,  the  management  next  attempted  to  accomphsh 
tjie  same  purpose  through  a  different  form  of  organization.  To  this 
end  a  single  new  corporation,  the  American  Sugar  Kefining  Co.,  was 
chartered,  representing  the  same  interests  as  those  concerned  in  the 
former  "trust."  Although,  as  stated,  the  conditions  were  such  as 
to  invite  attempts  at  monopoly,  the  monopoly  has  never  been  able 
to  maintain  control  of  supply  for  any  considerable  period  of  time. 
There  has  always  been  not  only  potential  competition,  but  on  several 
occasions  active  competition;  in  1889  with  Spreckels,  and  in  1897 
with  the  Arbucldes.  At  present  there  are  a  dozen  or  more  com- 
peting refineries.  The  American  still  furnishes  from  30  to  40  per 
cent  of  the  output,  but  can  not  be  said  to  occupy  a  monopoly  position 
m  control  of  supply  and  prices.  Later  in  this  report  a  statistical 
study  will  be  made  with  a  view  to  determining  what  was,  in  fact, 
the  efiPect  of  the  monopoly  on  prices  and  profits. 

Oeographical  distribution. — ^The  supply  of  raw  sugar  for  the  refin- 
eries comes  from  Louisiana,  Cuba,  Porto  Rico,  the  Hawaiian,  Philip- 
pine, and  Vii^gin  Islands;  and,  to  a  small  extent,  from  other  sources. 
As  all  of  these  sources  of  supply,  except  Louisiana,  involve  ocean 
transportation,  the  location  of  refineries  is  thereby  determined  at 
points  accessible  to  navigation.  The  refineries  are  found  along  the 
Atlantic  and  Pacific  coasts,  and  in  Louisiana  and  Texas.  As,  in  this 
country,  there  are  no  separate  establishments  for  refining  beet  sugar, 
the  distribution  of  beet-sugar  refineries  may  be  said  to  be  identical 
^th  that  of  beet-sugar  factories.  The  industry  centers  in  California, 
Colorado,  Utah,  Idaho,  and  Michigan. 

Domestic  atdput  and  consumption, — ^The  total  consumption  in  1919 

in  terms  of  refined  sugar  was  4,555,792  short  tons,  which  on  a  basis 

of  106,700,000  population  makes  a  per  capita  consumption  of  85.4 

pounds.    This  exceeded  the  consumption  of  1918  by  640,813  tow  QT 
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12  pounds  per  capita.  Of  the  above,  about  976,923  tons  was  beet 
sugar.    The  consumption  in  1919  exceeded  all  previous  records.** 

Exports. — ^For  the  purpose  of  export,  sugar  refined  from  imported 
raws  is  always  used.  By  taking  advantage  of  the  drawback,  refiners 
can  obtain  such  raws  at  a  price  of  about  1  cent  per  pound  cheaper 
than  raws  of  domestic  production  and  hence  the  latter  are  not  refined 
for  export.  In  normal  times  the  export  trade  is  not  large,  amoimting 
to  only  about  1  per  cent  of  the  receipts,  but  during  the  war  it 
attained  a  position  of  considerable  importance.  For  the  three-year 
period  1916-1917^  about  12  per  cent  of  the  total  annual  receipts  were 
exported.^  Even  full-duty  sugar  which,  in  the  years  immediately 
preceding  the  war,  had  virtually  disappeared  from  our  list  of  imports, 
during  the  war  was  imported  for  the  purpose  of  refining  for  export 
in  considerable  quantities.  The  drawback  puts  such  sugars  practically 
on  a  parity  with  Cubas. 

Much  of  the  sugar  listed  as  exported  in  1918  and  1919  was  not, 
strictly  speaking,  an  export.  It  was  sugar  purchased  by  the  Royal 
Commission  in  Cuba  and  refined  in  the  United  States.  In  1919  sugar 
so  purchased  amoimted  to  581,840  tons. 

Imports  of  refined  sugar  are  insignificant.  The  efficiency  of  Ameri- 
can refiners  and  the  net  protection  on  refining  (about  0.1  of  a  cent 
per  poxmd)  are  sufficient  to  preclude  foreign  competition. 

FOREIGN   PRODUCTION. 


The  United  Kingdom. — Several  attempts  have  been  made  to  intro- 
duce the  production  of  beet  sugar  in  the  United  Kingdom.  These 
efi'orts  have  hitherto  met  with  little  success.  As  a  result  of  the  war, 
however,  the  matter  is  now  being  taken  up  with  energy  by  the  British 
Sugar  Beet  Growers'  Society.  Land  has  been  secured,  and  is  now 
in  condition  to  begin  planting.  It  is  expected  that  a  factory  will  be 
ready  to  begin  operations  before  the  autumn  of  1921.  The  prospect  is 
more  favorable  than  that  of  previous  attempts  because  of  the  preference 
of  £6  4s.  5  Jd.  per  ton  onhome-grown  sugar  over  foreign  imported  sugar.*^ 

a  The  figures  in  this  paragraph  are  Willett  and  Gray's  estimate  reduced  to  short  tens.  See  Weekly 
Statistical^Sugar  Trade  Journal,  Jan.  15, 1920,  pp.  18-19. 

2  Table  i.— The  following  table  shows  the  increase  in  exports  during  the  war  and  also  the  increase  in 
drawback  payments: 


Year  ending  June  30— 


1912 
1913 
19U 
1915 


Exnorts 
(million) 
pounds). 


54 

57 

29 

492 


Drawback 

paid 

(thousand 

dollars). 


920 

873 

391 

5,051 


Year  ending  June  30— 


19<6 
1917 
1918 


Exports 

(million 
pounds). 


1,394 

1,490 

934 


Drawback 

paid 

(thousand 

dollars). 


13,490 

15,192 

9,413 


b  The  Colonial  preference  rn  the  same  grade  c1  sugar  is  £4  fs  ( 1 1  T^r  kng  ton.  Hence  the  preference 
on  d'  mcstic  beet  sugar  exceeds  the  colGnial  preferepce  by  £1  18s  K}i.  See  International  Sugar  Journal, 
October,  1919,  p.  478. 
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Moreover,  the  Government  )a  to  subscribe  £250,000  of  the  capital, 
provided  a  like  sum  is  secured  by  public  subscription  and  is  to  guaran- 
tee 5  per  cent  dividends  on  the  private  stock  for  10  years.  The  re- 
finingof  cane  sugar,  however,  is  already  an  important  industry.  Before 
the  war  about  half  the  domestic  consumption  was  refined  in  British 
refineries,  and  the  other  half  was  imported  already  refined.  Taking 
J9I3  as  typical,  1,172,321  tons*  of  raw  sugar  were  imported,  which 
after  deducting  the  comparatively  small  portion  consumed  as  brown 
sugar,  Demerara  sugar,  etc.,  were  refined  in  British  refineries,  and 
1 ,033,250  tons  were  imported  already  refined.  Of  the  above  importa- 
tions, 708,830  tons  of  raw  sugar  and  743,139  tons  of  refined  sugar  were 
imported  from  Germany  and  Austria-Hungary. 

From  these  figures  it  will  be  seen  that  Great  Britain  was  dependent 
for  nearly  two-thirds  of  her  supply  of  sugar  upon  the  Central  Powers. 
lie  deficit  from  this  source  caused  by  the  war  was  in  part  made 
good  by  increased  importations  of  cane  sugar,  especially  from  Cuba 
and  other  American  sources,  and  in  part  it  was  not  made  good  at  all. 
The  importation  of  raws  in  1917  was  1,364,203  tons,*  of  which  57.4 
per  cent  was  from  Cuba;  and  of  refined,  189,805  tons,  of  which  22.2 
[)er  cent  was  from  the  United  States.  It  will  be  seen  that  the  total 
supply  was  over  650,000  tons,  or  nearly  30  per  cent,  less  in  1917  than 
in  1913.  As  one  means  of  meeting  the  enormous  war  liabilities,  the 
GoYemment  has  imposed  heavy  import  duties,  graded  with  reference 
to  the  centrifugal  test,  upon  sugar,  and  in  order  to  become  less  de- 
pendent in  the  future  upon  foreign  sources  of  supply,  has  granted 
preferential  rates  one-sixth  less  than  the  full  duty  upon  all  sugars 
imported  from  British  possessions.  For  96^  centrifugals  the  full 
duty  is  22s.  4.5d.  per  hundredweight  (4.8  cents  per  pound).  The 
preferential  rate  is  therefore  18s.  7.75d.  per  hundredweight  (4  cents 
per  pound). 

The  Central  Powers. — Germany,  before  the  war,  was  the  largest 
beet  sugar  producer  in  the  world.  Part  of  the  output  was  refined  and 
part  exported  raw.  In  1913-14  the  total  production  was  2,993,704 
tons.  In  1913  the  exports  of  raw  sugar  were  581,060  tons  and  of 
refined  sugar  649,603  tons.  The  total  production  for  1918-19  was 
1.581,298  tons,*  less  than  53  per  cent  of  the  prewar  production. 

Austria-Hungary,  in  1913-14,  was  second  to  Germany  in  the  produc- 
tion of  beet  sugar — 1,854,169  tons.  The  preceding  year  the  output 
W8LS  even  larger— 2,093,796  tons.  Her  exports  in  1913  were  206,627 
t')ns  raw  and  977,756  tons  refined.  With  the  war  Austria-Himgary, 
as  &  single  nation,  ceased  to  exist.  Willett  &  Gray  estimates  the  pro- 
auction  of  *'Czecho-Slovakia,  etc.,''  in  1918-19,  as  784,000  tons. 

'ADIorvigii  date  for  1913-H  are  from  '*The  Cane  Sugar  Industry/'  Department  of  Commerce,  Mlscel* 
i*^i«TOsSerlai,  No.  53. 

*  Bcttish  data  for  1917,  from  the  International  Sugar  Journal,  February,  1919,  p.  99  (reduced  to  short  tons). 

*  Jvm^  pradttotion  date  for  1918-19,  WiUstt  ^  Oray's  estimate  (nduoed  to  short  tons). 


12  REFINED  SUGAR. 

Russia,  in  1913-14,  was  third  on  the  list  of  beet-sugar  producing 
countries — 1,681,247  tons.  Like  Austria-Hungary,  it  is  now  spUt 
mto  several  States,  the  production  of  which  for  191^19  was  784,000 
tons. 

France  also  suffered  heavily.  In  1913-14  her  production  was 
790,790  tons;  in  1918-19,  123,307  tons.  The  beet  sugar  region  in 
France  was,  in  the  main,  the  region  occupied  by  the  German  armies. 
Of  208  factories  in  operation  in  1914,  only  65  remained  in  1917. 
It  was  at  first  thought  that  the  tearing  up  of  the  soil  by  shell  fire 
would  render  it  infertile  for  many  years.  This  conclusion  is  now 
questioned,  at  least  for  some  crops. 

General  statement  as  to  foreign  production. — Without  discussing  the 
situation  in  other  sugar-producing  countries  in  detail,  enough  has 
been  written  to  indicate  some  of  the  main  features  in  the  world  sugar 
situation  produced  by  the  war.    At  its  outbreak  the  world's  sugar 
supply  was  made  up  of  beet  and  cane  sugar  in  not  far  from  equal 
proportions — 54  per  cent  cane  and  46  per  cent  beet.     The  great  center 
of  beet  sugar  production  was  Europe,  especially  those  parts  of  Europe 
directly  involved  in  the  war.     Hence,  as  a  result  of  the  war  the 
production  of  beet  sugar  was  reduced  about  4^  million  tons.     To 
make  good  this  enormous  shortage  in  the  world's  sugar  supply,  cane 
sugar  production,  especially  in  Cuba,  has  been  greatly  stimulated, 
the  present  output  being  some  2{  million  tons  in  excess  of  the  pre- 
war output.     Even  this  increase,  however,  is  insufficient  to  make 
good  the  loss,  and  the  world  is  still  over  2  million  tons  short  of  its  pre- 
war production.     From  a  position  of  approximate  equality  the  beet- 
sugar  production  is  now  only  about  26^  per  cent  of  the  world  pro- 
duction, while  cane  sugar  is  73^  per  cent.    As  the  refining  of  cane 
sugar  is  more  universally  carried  on  as  a  separate  industry  than  the 
refining  of  beet  sugar,  such  a  situation  tends  to  increase  the  business 
of  the  refineries.     Moreover,  cane  sugar  is  a  tropical  product,  while 
beet  sugar  is   a   product  of  the  temperate  zone.     The  increased 
emphasis  upon  cane  sugar  therefore  tends  to  increase  trade  with  the 
tropics.    More  important  to  the  average  consumer  is  the  effect  of 
the  world  shortage  upon  his  accustomed  supply  and  the  price  he  pays 
for  it.     Prices  have  risen  greatly,  and  would  doubtless  have  risen 
more  had  it  not  been  the  general  policy  of  the  several  Governments 
to  intervene  and  modify  the  normal  operation  of  the  law  of  demand 
and  supply  by  regulating  price  and  distribution. 

TARIFF   HISTORY. 

In  the  United  States  refined  sugar  has  always  been  subject  to  a 
higher  duty  than  raw  sugar,  thus  affording  it  a  net  protection.  In 
early  acts  various  terms  were  used  to  designate  the  higher  grade 
sugars,  such  as  white,  clayed,  or  powdered  sugar,  and  refined,  loaf, 
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lump,  crushed,  or  pulyerized,  and  the  trade  name  of  the  sugar  deter- 
mined the  rate  of  duty.  An  attempt  .at  a  more  scientific  classifica- 
tion was  made  in  the  act  of  August  5,  1861,  by  the  introduction  of 
the  Dutch  standard,  in  accordance  with  which  the  different  grades 
were  judged  by  color,  the  darker  the  color  the  lower  the  grade."  The 
Dutch  standard  continued  to  be  used  until  the  act  of  October  3, 
1913.  In  the  act  of  March  3,  1883,  however,  the  polariscopic  test 
was  combined  with  the  Dutch  standard.  Sugars  not  above  No.  13 
Dutch  standard,  and  not  above  75°  by  the  polariscope,  paid  a  duty 
of  1.4  cents  per  pound,  with  an  additional  duty  of  0.04  of  a  cent  per. 
pound  for  each  polariscopic  degree  above  75.  By  the  act  of  Octo- 
ber 1,  1890,  sugar  below  No.  16  Dutch  standard  was  placed  on  the 
free  list  with  a  bounty  in  heu  of  the  former  protection.  Sugar  above 
Xo.  16  Dutch  standard  was  granted  a  protective  duty  of  ^  cent  per 
pound.  In  the  act  of  August  27,  1894,  a  uniform  ad  valorem  duty 
of  40  per  cent  was  imposed  upon  all  sugars,  to. which  was  added  on 
all  sugars  above  No.  16  Dutch  standard  a  specific  duty  of  |  of  a  cent 
per  pound.  In  the  acts  of  July  24,  1897,  and  Jidy  4,  1909,  the  com- 
bined Dutch  standard-polariscopic  test  was  restored.  Sugars  not 
above  No.  16  Dutch  standard  and  not  above  75^  by  the  polariscope 
paid  a  specific  duty  of  0.95  of  a  cent  per  pound,  with  an  addition  of 
0.035  of  a  cent  per  pound  for  each  additional  polariscopic  degree. 
If.  however,  the  sugar  was  refined  or  above  No.  16  Dutch  standard, 
a  specific  duty  of  1.95  cents  per  pound  in  the  act  of  1897  and  1.9 
cents  per  pound  in  the  aCt  of  1909  was  imposed  irrespective  of  the 
polariscopic  test.  By  the  act  of  October  3,  1913,  the  Dutch  standard 
t(^t  was  abandoned.  All  sugars  testing  not  above  75^  by  the  polar- 
iscope paid  a  duty  of  0.71  of  a  cent  per  pound  with  an  additional 
duty  of  0.026  of  a  cent  per  pound  for  each  additional  polariscopic 
degree.'  In  this  act  refined  sugar  is  given  no  specific  mention  and 
receives  no  higher  rate  of  duty  as  such,  but  only  as  it  shows  a  higher 
polarization.  In  the  two  preceding  acts  the  wording  is  such  as  to 
imply  that  a  raw  sugar  might  be  above  No.  16  Dutch  standard  and 
a  refined  sugar  below.  An  objection  to  the  Dutch  standard  test  was 
that  a  sugar  of  high  sucrose  content  might  be  artificially  colored  so 
f^  to  bring  it  into  a  lower  class,  and  hence  pay  a  lower  rate  of  duty 
than  other  sugars  of  equal  sucrose  content.  The  coloring  matter  might 
be  of  such  a  nature  as  to  be  easily  removed  after  importation,  and  hence 
it  high-grade  sugar  would  be  admitted  at  a  rate  too  low  for  its  grade. 
One  of  the  most  important  acts  in  connection  with  the  tariff  his- 
tory of  sugar  was  the  Cuban  reciprocity  act  of  December  17,  1903, 

'  IW  origbi  of  the  term  "  Dutch  standard  "  liea  in  the  fact  that  the  graded  samples  used  for  making  the 
'*v  eqmparljnn  were  prepared  by  two  Dutch  firms  and  generally  accepted  as  standard  by  merchants 
a-id  'ntstom-boose  ofllocrB  throughout  the  world. 

'  Thcart  of  1913  as  origlDally  passed  provided  that  all  sugar  should  be  admitted  free  of  dat^  -'^  ~  "     * 
■&  This  proTiso  was  repealed  by  special  act  of  April  27, 191G. 
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in  accordance  with  which  all  imports  from  Cuba,  including  s 
were  given  a  preferential  rate  of  20  per  cent  discount  from  th 
duty.     This  preference  was  sufficient,  after  a  period  of  five  c 
years,  to  cause  imports  of  sugar  from  Java,  Germany,  and  some  ♦ 
sources  of  supply,  which  previously  had  been  considerable,  al 
to  disappear.     Cuba  is  now,  under  normal  conditions,  the  only  fo: 
country  from  which  imports  of  appreciable  magnitude  are  rece 
Another  matter  deserving  mention  in  connection  with  the  i 
history  of  sugar  is  the  treatment  accorded  the  Philippine  Ish 
By  the  act  of  March  8,  1902,  all  imports  from  the  Philippines  (int 
ing  sugar)  were  given  a  rate  equal  to  three-fourths  of  the  full  d 
By  the  act  of  Attgust  5,  1909,  sugar  not  to  exceed  300,000  gross 
was  admitted  free,  the  excess  paying  the  three-fourth  rate.     As  i 
year  since  1909  have  the  imports  of  sugar  from  the  Philippines  rea( 
300,000  tons,  the  act  virtually  amounted  to  placing  Philippine  si 
on  the  free  list.     By  the  act  of  October  3,  1913,  even  the  300,t 
ton  Umit  was  removed,  and  Philippine  sugar  to  any  amount 
admitted  free. 

NET   PROTECTION — ^BEFINEBS'    DIFFERENTIAL. 

Operation  of  a  protective  duty. — ^The  duty  paid  by  an  importer 
a  commodity  which  is  produced  both  at  home  and  abroad  aTid  is 
fact  coTitinuously  imported  in  any  considerable  quantitieSf   tends 
maintain  the  American  price  at  a  level  higher  than  the  foreign  pr 
by  an  amount  at  least  equal  to  the  duty.     The  American  manufi 
turer  who  may  be  at  some  disadvantage  with  respect  to  the  coj 
of  raw  materials,  labor,  or  other  items,  is  thus  '*  protected/'  (subje 
to  the  qualifications  given  in  the  next  paragraph)  and  enabled 
compete  in  the  American  market  with  the  foreign  producer. 

Effect  of  a  duty  on  raw  materials  upon  the  protection  of  the  finish 
product. — If,  however,  the  raw  material  must  be  imported  and  if 
also  is  subject  to  a  duty,  this  duty  may  so  raise  its  price  above  th 
price  which  the  foreign  manufacturer  pays  as  to  neutralize  the  pre 
tection  afforded  by  the  duty  on  the  finished  product,  or  even  plac 
the  American  producer  at  a  disadvantage.     When,  therefore,  ther 
is  a  duty  upon  raw  materials,  a  duty,  of  which  the  aim  is  protection 
granted  to  a  finished  product  may  be  regarded  as  made  up  of  tw( 
parts:  (1)  A  compensatory  duty  to  cover  the  disadvantage  causec 
by  the  Government  itself  in  imposing  a  duty  on  raw  materials;  (2] 
net  protection  to  cover  all  other  disadvantages. 

Net  protection,  then,  is  the  difference  between  the  duty  which  the 
importer  must  pay  on  a  unit  of  the  finished  product  and  that  part 
of  the  cost  of  producing  a  unit  to  which  the  American  manufacturer 
is  subjected  because  of  the  duty  on  raw  materials.  This  cost  can 
not  be  determined  simply  by  the  rate  of  duty  on  the  raw  material. 
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.>t^5l«.y  be  anywhere  b*^  ^  ^^^^  unvor^^"^       ,j^^  price 

.uintities,  it  may  ^  f^^-^  (after  aUowmg  tor  ^y>^ 

,  ,,.  An^riean  ^^-^'^„  than  the  »«';'^J^"^th-su.ar^ 
,,,  ^  other  ci^«^^^^VTuty.  -n^^  ."^J^  Jfor  one  unit  of 
...tiJly  the  ««°""\  J*„t  the  raw  material  require  ^^  ^  ^  ^^^^, 
.  TlK.  number  of  units  oi  idered.    In    ,     ..^^  to  nnnluce 

;,  finkhed  product  ^^'^^^o  centrifugal  -"fr^J^yugab 
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-competing  with  the  American  refiner,  was  obliged  to  pay  full  duty 
because  no  refined  sugar  could  be  obtained  from  Cuba. 

Table  2. — Rates  of  duty  on  rawi^  reduced  to  duty  costs  per  pound  refined,  rates  of  duty 
M%  refined,  and  net  protection,  under  successive  tariff  acts  from  188S  to  191S.  AH  specific 
rates  are  expressed  in  terms  of  cents  per  pound. 


Aotof- 


Mar.  3, 1883 

Oet.  1,1800 

Aug.  27, 1894.... 
lulyM,  18V7.... 

Do 

Aug.  5, 1009..... 
Oot.3,1913 


Rate  of  duty  90* 
oentriliigab. 


2J4 

0 , 

iOporoenW 

1.0850  (full  duty).... 
1.3480(Cubuiduty). 
do. 


1.0048  (Cuten  duty). 


Cost  of 

duty  per 

pound  of 

refined 

sugar. 


3.3908 
0.0 


1.8039 
1.4434 
1.4434 
1.0751 


Cost,  in- 
ehidingl 
month's 
interest 

atO 
percent. 


3.4088 
0.0 


1.8119 
1.4496 
1.4490 
1.0SO& 


Rate  of  duty  on  reflned  sugar. 


3.5 

0.5 

•  1.336  (40  per  oent  and  0.135). 
1.95  (full  duty) 

iiod  (fiiii  duty)!  .'Ill !!!!!'.!!! ! 

1.36  (fuU  duty) 


Net 

proceo- 

tion. 


1.0913 
.5000 
.4217 
.1381 
.5004 
.45(M 
.2795 


•  SpeoMo  equivalent  of  ad  valorem  duty,  based  on  price  of  3.1  cents  per  pound  for  raws  and  3  cents  per 
pound  for  refined. 

Refiners'  differential, — ^While  the  actual  net  protection  enjoyed  by 
the  refiners  has  been  the  amounts  shown  in  the  last  colunm  of  the 
above  table,  a  method  came  into  general  use  in  connection  with  the 
acts  of  1897  and  1909  for  computing  what  was  known  as  the 
'* refiners'  differential,"  supposed  to  represent  the  net  protection 
to  the  refiners.  Under  the  provisions  of  both  acts  (see  page  13) 
duty  on  a  hypothetical  raw  sugar  testing  100°  by  the  polariscope 
would  have  been  1.825  cents  per  pound  (.95 +  .036x25).  If  this 
amount  is  subtracted  from  the  duty  on  refined  sugar  (1.95  cents  per 
pound,  1897;  1.90  cents  per  pound,  1909)  the  ^'refiners'  differentials" 
of  0.125  and  0.075  cents  per  pound,  respectively,  will  be  obtained. 
These  results  do  not  differ  greatly  from  those  obtained  by  the  method 
of  the  above  table  when  full  duty  for  both  raw  and  refined  is  used  in 
the  computation,  0.1381  in  1897  and  0.0881  in  1909.  The  refiners, 
however,  in  reality  enjoyed  a  higher  degree  of  protection  than  this 
after  the  passage  of  the  (Xiban  reciprocity  treaty,  because,  as  ox- 
plained  above,  the  refiners  received  the  benefit  of  this  concession  in 
their  importation  of  raws,  while  potential  competitors  in  the  form  of 
importers  of  refined  sugar  could  not  obtain  such  sugars  from  Cuba 
ami  hence  would  have  been  obliged  to  pay  full  duty. 


n.    PREWAR  PRICES  AND  PROFITS. 

Prices  1880  to  1919.— The  following  table  (Table  3)  shows  the  prices 
in  cents  per  pound — average  New  York  quotations — of  96°  centrif- 
ugals and  refined  granulated,  together  with  the  so-called  refiners' 
margin,  which  is  the  difference  between  them: 
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Table  3. — New  Tbrk  prices  96^  eetUr\(uffal»f  and  refined  granuiaUd;  aUo  the  refiner^ 
margini,  1880  to  1918.    Prices  and  margins  in  cents  per  pound. 


Yew. 

96* 
(Kntrtf- 

BeOned. 

Margin. 

Year. 

96* 

oentrif- 

ngals. 

Refined. 

MaisliL 

IW 

8.206 
8.251 
7.797 
7.423 
5.857 
5.729 
5.336 
5.245 
5.749 
6.433 
5.445 
3.863 
3.311 
8.689 
3.240 
3.270 
3.624 
3.557 
4.235 
4.419 

9.602 
9.667 
9.234 
8.506 
6.7  k) 
6.441 
6.117 
6.013 
7.007 
7.640 
6.171 
4.641 
4.346 
4.842 
4.120 
4.152 
4.532 
4. 503 
4.965 
4.919 

1.396 

1.416 

1.437 

1.083 

.923 

.712 

.781 

.T68 

1.258 

1.207 

.726 

.778 

1.085 

1.153 

.880 

.882 

.908 

.946 

.730 

.500 

1900 

4.566 
4.047 
3.542 
3.720 
3.974 
4.278 
3.686 
3.756 
4.073 
4.007 
4.188 
4.453 
4.162 
3.506 
3.814 
4.642 
5.786 
6.228 
6.447 

5.320 
5.050 
4.455 

4.638 
4.772 
5.256 
4.515 
4.640 
4.957 
4.765 
4.972 
5.345 
5.041 
4.278 
4.683 
5.559 
6.862 
7.663 
7.834 

0.7M 

IWI 

1901 

Lon 

1^*2 

1902 

.911 

I«Q 

1903 

.m 

liM 

1004 

.TM 

IMvS 

1905 

.938 

1S« 

1906 

.89 

IW 

1907 : 

.808 

IW 

1908 

.884 

Iv^ 

1909 

.758 

i>eo 

1910 

.784 

im 

1911 

.898 

im 

1912 

.83* 

lies 

1913 

.778 

im 

1914 

.888 

1«5 

1915 

.on 

iw 

1916 

LQf3f 

i*»: 

1917 

1.4S5 

1918 

1.387 

w» 

These  figures  are  plotted  in  the  diagram  (fig.  1)  in  which  fonn 
their  significance  can  be  best  studied.  The  line  AA'  shows  the  course 
of  the  prices  year  by  year  of  refined  granulated;  the  line  BB'  the 
course  of  prices  of  96°  centrifugals,  New  York  quotations;  and  the 
line  CC'  the  course  of  foreign  prices  f .  o.  b.  foreign  port.*  The  line 
DD'  shows  the  refiners'  margin  from  year  to  year,  i.  e.,  the  difference 
between  the  price  of  refined  granulated  and  96°  centrifugals.  It  is 
for  each  year  the  distance  between  the  lines  AA'  and  BB'  plotted 
from  the  base  line  OX,  i.  e.,  for  example,  the  distance  OD  is  equal 
to  the  distance  OA-OB.**^ 

Price  JltLctucUions. — It  will  be  seen  at  a  glance  that  the  price 
fluctuations  from  year  to  year  have  been  large,  but  that  the  price 
movements  of  raw  and  refined  have  approximately  paralleled  one 
another,  so  that  the  fluctuations  in  the  refiners'  margin,  while  con- 
siderable, have  been  much  less  violent. 

Trends. — Further  study  will  show  that,  with  a  violent  reaction  in 
the  late  eighties,  there  was  a  general  downward  trend  of  prices  (both 
of  raw  and  refined)  from  1880  to  1894,  a  slow  upward  trend  from  that 
date  to  1913,  and  a  sharp  upward  trend  from  1913  to  1919.  The 
rejRners'  margin  shows  a  general  downward  trend  from  1880  to  1913, 
and  an  upward  trend  from  that  date  to  1919.     The  trends  referred 

*  The  data  for  foreign  prices  were  derived  from  the  United  States  Statistical  Abstract,  except  for  tte 
fear  1919.  FOr  this  year  the  price  fixed  by  the  Sugar  Equalization  Board  for  Cuban  sugar  was  used.  Tha 
<bta  for  foreign  prices  are  for  fiscal  years  ending  June  30.  All  of  the  other  data  are  for  calendar  years,  tm 
oxtttnicting  the  diagram,  therefore,  the  salient  points  in  the  line  CC  were  all  moved  six  months  to  thetaft. 
For  example,  the  foreign  price  for  1914  is  placed  midway  between  the  vertical  lines  from  1913  and  1914. 

"The  data  for  refined  granulated,  for  9A*  centrifugals,  and  refiners'  margin  as  given  in  Table  3  are  «■ 
tnnffi  New  York  quotations.  The  same  data  are  also  used  in  constructing  the  diagram  (fig.  1)  to  tmd 
iBcUiding  the  year  1913.  Beginning  with  1914,  however,  the  data  used  in  constructing  the  diagram  am 
^Wtred  from  schedules  submitted  by  refiners  to  the  Commission.  (See  Table  0,  average  by  poundaga^ 
The  two  sets  of  data  differ  slightly  but  not  enough  to  affect  in  any  way  the  oondusions. 
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to  are  shown  by  the  dotted  straight  lines  GG',  HH',  II'  (refined 
sugar);  KK',  LL',  MM'  (96°  centrifugals);  NN',  PP'  (refiners^ 
margin). 

These  lines  were  ''fitted"  to  the  ** curves"  by  familiar  statistical 
methods." 

Profits. — From  the  margin  (shown  in  the  diagram  by  the  line  DD') 
the  refiner,  after  deducting  all  refining  and  marketing  costs,  makes 
his  profit.  The  sum  of  these  costs  is  shown  by  the  line  EE'.  Hence, 
the  vertical  distances  between  the  lines  DD'  and  EE'  (the  shaded 
area  in  the  diagram)  represent  the  profits  from  year  to  year.  The 
portion  of  this  area  for  the  years  following  1913;  was  plotted  from 
data  obtained  direct  from  the  refineries  by  the  Commission.  For  the 
years  preceding  1914,  the  refiners*  margin  was  obtained  from  printed- 
lists  of  New  York  quotations  of  prices  of  96°  centrifugals  and  refined 
granulated,  believed  to  be  reliable.  The  costs,  however  (shown  by 
that  portion  of  the  line  EE'  extending  from  1880  to  1913),  are  only 
a  rough  estimate,  no  data  being  available.  The  estimate,  however, 
is  believed  to  be  suiRcientlv  close  to  warrant  the  conclusions  as  to 
the  effects  of  combinations  and  tariff  acts  upon  profits — discussed  in 
the  following  paragraphs." 

u  The  method  of  moments  was  employed.  The  equations  of  the  trends,  talcing  the  origin  at  a  date 
midway  between  the  extremities,  were:  GG',  ir-i-0.377x+6.74;  HH',  y— 0.018  i-(-4.7d;  11',  j/- 0.884  z-t-6.709. 
KK',  y--0.36  j+6.7;  LL',  y-0.018  af+3.91;  MM',  y-0.684  x+5.488;  NN',  y- -0.0101  1+0.9209;  PP',  y- 
0.1994  x+ 1.220. 

i<  The  mathematical  process  employed  in  obtaining  the  cost  line  EE'  was  as  follows:  The  costs,  which 
must  be  deducted  from  the  refiners'  margin  in  order  to  obtain  the  profits,  are  made  up  of  the  following 
items:  (1)  Cost  due  to  loss  of  weight  in  raws  in  the  process  of  refining  (approximately  7  per  cent  of  price  of 
raws):  (2)  refining  and  marketing  costs  diminished  by  receipts  from  by-products.  Item  2  was  found  for 
the  year  1914  to  be  0. 444  of  a  cent  per  pound  of  refined  sugar.  Fot  each  preceding  year  it  was  next  assumed 
that  the  costs  included  in  item  2  would  be  proportional  to  the  index  number  of  wholesale  prices  for  that 
year  as  compared  with  the  index  number  for  1914.  Ina<:much,  however,  as  the  cost  of  refining  sugar  is 
greatly  influenced  by  the  volume  of  business  done,  the  normal  production  for  each  year  was  next  deter- 
mined by  "fitting"  a  straight  line  to  a  graph  on  which  were  plotted  the  actual  quantities  of  sugar  refined 
in  each  year.  Then,  if  the  actual  meltings  exceeded  the  normal  the  cost  for  that  year  was  diminished  by 
the  ratio  of  the  normal  to  the  actual  meltings.  If  the  actual  meltings  were  less  than  normal  the  cost  was 
increased  by  the  same  ratio.  This  process  obviously  exaggerated  the  effect  upon  cost  of  the  volume  of 
business.  'The  true  cost  would  probably  lie  somewhere  f:et\«een  the  cost  as  thus  modified  for  volume  of 
business  and  the  cost  unmodified.  But  it  was  found  that  all  of  the  conclusions  given  in  the  text  would  be 
the  same  whether  the  modifications  were  made  or  not.  Therefore,  it  would  follow  that  the  same  conclu- 
sions would  be  reached  with  the  true  costs  (could  they  have  been  ascertained),  since  they  lie  somewhere 
betv.  een  these  limits. 

Item  (1)  was  computed  by  multiplying  the  prices  of  96"  centrifugals,  New  York  quotations,  by  7  per 
cent.  It  is  believed  that  7  per  cent  is  a  liberal  allowance  for  the  cost  due  to  loss  of  weight  in  refining.  For 
the  years  for  which  data  were  available  this  percentage  was:  1914,  5.3  per  cent:  1915,  6.1  per  cent:  1916, 
6.3  per  cent;  1917,  7.2  per  cent;  1918,  7.4  per  cent;  1919,  6.7  per  cent:  the  average  I  eing  6.5  per  cent. 

Finally  the  costs  in  items  (1)  and  (2)  were  added  and  from  the  sums  the  line  ££'  was  constructed. 

The  average  of  all  the  costs  thus  ascertained  >k  as  fotmd  to  be  0.724  of  a  cent.  The  cost  usually  assumed 
and  used  by  Dr.  Taussig  in  making  a  similar  study  in  his  "Some  Aspects  of  the  Tariff  Question,"  p.  105, 
is  I,  or  0.625  of  a  cent.  For  the  years  immediately  following  1880  this  last  figure  is  obviously  too  small. 
The  cost  from  loss  of  weight  of  raws,  because  of  the  high  price  of  raws  in  these  years,  nearly  equals  this 
amount  alone,  to  say  nothing  of  the  costs  of  refining  and  marketing.  If  we  omit  the  earlier  years  in  averag- 
ing the  costs  as  u^certained  above  for  the  years  1891-1914,  the  result  is  found  to  l:e  0.646  of  a  cent.  As  stated 
above,  7  per  cent  is  probably  slightly  too  large  an  allowance  for  loss  of  weight  in  raws.  If  6.5  per  cent  (the 
percentage  actually  obtained  for  the  years  1914-1919)  be  used  instead  of  7  per  cent,  the  average  becomes 
0.627,  a  figure  very  close  to  that  asaiuned  by  Dr.  Taussig.  The  weakest  point  in  the  above  method  of 
computing  costs  lies  In  the  assumption  that  refining  and  marketing  costs,  less  receipts  for  by-products,  are 
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Effects  of  eomhiTuUian  and  competition  on  profUs. — ^The  diagram  is 
crossed  vertically  by  lines  corresponding  with  the  dates  at  which 
events  having  a  bearing  on  the  history  of  the  industry  occurred.  A 
study  of  these  lines  in  connection  with  profits  brings  out  the  follow- 
ing facts:  From  1884  to  1887  profits  were  very  low;  part  of  the  time; 
apparently  nil.  This  was  just  the  condition  to  stimulate  combina- 
tion when  taken  in  connection  with  the  hope  of  monopoly  profit 
and  the  economies  of  large  scale  production.  The  combination  was 
effected — the  well-known  ''Sug^r  Trust'' — in  1887.  Immediately 
profits  increased  and  continued  large  until  1889.  In  this  year  a 
formidable  competitor  appeared  in  the  person  of  Claus  Spreckels. 
Mr.  Spreckels  had  previously  established  a  monopoly  on  the  Pacific 
coast  in  which  he  secured  the  advantages  not  only  of  a  seller^s  but 
also  of  a  buyer's  monopoly.  He  was  in  a  position,  because  of  the 
pu>sibility  of  importing  sugar  from  Cuba,  to  compel  the  Hawaiians 
to  sell  their  raws  to  him  slightly  below  New  York  quotations  and, 
as  the  only  alternative  open  to  Pacific  coast  purchasers  who  did  not 
clioose  to  buy  refined  sugar  from  him  was  to  import  it  from  the  East, 
he  could  exact  from  them  a  price  higher  than  New  York  quotations 
by  freight  charges  across  the  continent.  This  enviable  situation 
induced  the  '* Trust"  to  set  up  a  rival  refinery  on  the  Pacific  coast. 
Spreckels  responded  by  setting  up  a  refinery  in  Philadelphia  and  for 
two  years  competition  was  active.  The  diagram  shows  profits  as 
negative  in  1890  and  small  in  1891.  In  1892  Spreckels  was  taken 
into  the  trust  and  profits  again  became  satisfactory  from  the  stand- 
point of  the  combination.  With  some  fluctuation  they  remained 
large  until  1898.  In  that  year  competition  was  encountered  from 
the  Arbuckles.  As,  with  this  concern,  the  refining  of  sugar  was 
incidental  to  the  coffee  business,  it  coidd  afford  for  a  time  to  refine 
for  Uttle  or  no  profit.  For  a  few  years  competition  was  extremely 
active  and,  apparently,  as  shown  by  the  chart,  profits  for  a  time 
disappeared.  In  1900  an  understanding  was  reached  with  the 
.\jbuckles  and  profits  again  rapidly  rose.  During  the  period  1901 
to  1914  new  refineries  entered  the  field,  the  industry  was  subject  to 
wliat  may  be  characterized  as  healthy  competition,  and  profits  with 
^<)rne  fluctuations  remained  comparatively  steady,  with  a  general 
tendency  to  decline  until  the  opening  of  the  Great  War.  Profits 
during  the  war  period  will  be  discussed  later  in  this  paper. 

tjffds  of  the  tariff  on  profits. — There  is  little  in  the  diagram  to 
indicate  any  relation  between  profit  and  net  protection.     Under  the 

T-r-  [  ortional  to  index  numbers.  This  Is  confessedly  an  approximation  and  b  adopted  only  because  cost 
^atMics  are  not  available.  Certainly,  considering  the  average  costs  for  the  industry  as  a  whole,  there 
*''il<l  be  a  tendency  for  them  to  follow  the  direction  of  index  nmnbers.  The  most  that  is  claimed  for  the 
r^ibod  is  that  it  probably  approximates  the  truth  more  closely  than  the  assumption  of  a  uniform  cost 
•"■(4)  including  costs  due  to  loss  in  weight  in  raws)  for  the  whole  period— an  assumption  made  in  previous 
.avfKticatkms.  The  latter  method  is  almost  certainly  in  error,  neglecting  as  it  does  the  very  ccn-*^ — «>>- 
^matioos  in  ooit  due  to  the  fluctuation  in  price  of  raw  sugar. 
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acts  of  1870  and  1883  when  the  net  protection  was  a  little  over  1  cent 
per  pound  there  were  periods  both  of  large  and  small  profits — ^lai^e 
from  1880  to  1882,  small  from  1883  to  1887,  and  large  again  in  1888  and 
1889.  In  1890  the  net  protection  was  reduced  to  0.5  of  a  cent  and 
profits  immediately  fell  to  zero;  but  that  this  fall  was  in  no  way  con- 
nected with  the  tariff  is  indicated  by  the  fact  that  without  any  change 
in  the  tariff  they  began  to  rise  in  the  following  year,  and  by  1893 
had  attained  a  figure  higher  than  any  other  shown  on  the  chart. 
The  act  of  1894  was  different  in  form  from  that  of  1890,  but  the  net 
protection  remained  substantially  the  same.  Profits  in  no  single  year 
reached  so  high  a  point  under  the  act  of  1894  as  under  the  act  of  1890, 
but  they  averaged  slightly  higher.  The  act  of  1897,  from  the  time  of 
its  passage  to  that  of  the  reciprocity  treaty  with  Cuba  (1903),  brought 
a  substantial  reduction  in  net  protection — ^from  0.4217  to  0.1381  of  a 
cent  per  pound.  It  is  true  that  the  passage  of  the  act  was  foUowed 
by  a  sharp  decline  in  profits  but,  here  again  they  immediately  rallied 
and  remained  high  until  1903,  indicating  that  the  decline  was  not  due 
to  the  tariff.  The  effect  of  the  Cuban  reciprocity  treaty,  as  time  went 
on  and  the  Cuban  sugar  dominated  the  United  States  market  more 
and  more  completely,  was  to  increase  the  net  protection  from  0.1381 
to  0.5004  of  a  cent  per  pound,  but  no  corresponding  increase  in  profits 
is  shown.  In  fact,  from  this  point  until  1916,  profits,  ^dth  yearly 
fluctuations,  show  a  general  tendency  to  decline.  During  this  period 
the  acts  of  1909  and  1913  were  passed.  The  former  very  slightly,  and 
the  latter  considerably,  reduced  the  net  protection,  but  neither  act  is 
accompanied  by  a  change  of  profits  appreciable  on  the  diagram. 
Changes  in  profits,  however,  as  shown  in  the  last  paragraph,  do 
synchronize  with  periods  of  combination  and  competition  to  so 
remarkable  an  extent  as  to  suggest  a  causal  relation,  and  it  must  be 
home  in  mind  that  it  was  the  net  protection  given  to  refined  sugar 
which  enabled  the  trust  to  advance  its  price  and  hence  increase  its 
profits  during  the  periods  in  which  it  enjoyed  a  virtual  monopoly. 
It  may  therefore  be  concluded  that  while  the  net  protection  did  not 
directly  affect  prices  and  profits,  it  did  indirectly  affect  both  by 
making  possible  a  monopoly  price  during  the  periods  in  which  the 
trust  was  in  control  of -the -situation." 

n  The  first  period  of  virtaal  monopoly  was  from  1887  to  1^9.  Dining  this  period  the  net  protection  was 
1.0912  cents  per  pound.  The  second  period  of  virtual  monopoly  was  from  1802  to  1897,  when  the  net  protec- 
tion was  (act  of  1890)  0.5  of  a  coit;  (act  of  1894)  about  0.4217  of  a  cent  per  pound.  The  manner  in  which  the 
net  protection  affords  an  opportunity  for  monopoly  profit  may  he  illustrated  by  the  first  of  the  at>o\  e 
periods  of  virtual  monopoly.  Under  the  act  of  1883  the  duty  on  raw  sugar  was  2.24  cents  per  pound,  and 
allowing  for  loss  in  w«ght  and  interest  the  cost  to  the  refiner  due  to  the  duty  was  2.4088  cents  per  potmd  of 
refined.  Hence,  if  the  duty  on  refined  sugar  had  been  only  2.4088  cents  per  pound,  the  .\merican  refinej 
would  have  been  at  no  advantage  over  his  foreign  competitor,  since  his  cost  had  been  increased  above  tha^ 
of  this  competition  by  the  same  amount.  But  the  duty  on  refined  sugar  was  in  fact  3.5  cents  per  pound, 
h^ice  the  domestic  price  of  refined  could  have  been  3.5  (%nts  above  the  foreign  price  of  refined  before  foreign 
competition  would  be  felt.  But  of  this  3.5  cents,  2.4088  cents  represented  a  cost  to  which  the  foreign  com* 
petitor  was  not  subject  and  hence  a  price  higher  than  the  foreign  price  by  2.4088  cents  allowed  no  profit  to 
the  trust.    Not  until  the  domestic  price  had  risea  above  the  foreign  price  by  more  than  2.40S8  cents  could 
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States  were  unchanged,  hence  the  equilibrium  price  would  be  the 
same  as  before,  and  the  interests  that  would  benefit  by  the  reduc- 
tion would  be  not  the  United  States  consumers  but  the  Porto  Rican, 
Hawaiian,  and  Cuban  producers.  The  revenue  from  the  duty  was 
simply  transferred  from  the  United  States  Treasury  to  them. 

The  above  line  of  reasoning  calls  for  qualification  to  the  extent 
that  producers  in  the  regions  mentioned  considered  the  United 
States,  with  the  duty  lowered  or  removed,  a  better  market  than 
othere  to  which  they  had  formerly  exported.  The  increased  supply 
offered  would  then  find  a  market  only  at  a  somewhat  lower  price 
and  the  United  States  consumers  would  share  with  the  exporting 
producers  the  benefit  of  the  reduction  of  duty. 

The  increased  profits  would  tend  to  stimulate  production  in  the 
favored  regions,  but  in  the  case  of  a  commodit}'^  like  sugar  increased 
production  is  likely  to  be  accompanied  by  increasing  cost.  Equi- 
librium would  be  attained  when  the  cost  to  the  least-favored  pro- 
ducer was  equal  to  the  price.  If  the  cost  ascended  rapidly  with  new 
units  of  supply  so  that  the  equilibrium  point  was  reached  without 
any  considerable  increase  in  supply,  the  consumer  would  never 
receive  any  appreciable  benefit  from  the  reduction  of  duty.  The 
benefit  would  permanently  go  to  the  low-cost  producers  in  the 
favored  regions.  If,  on  the  other  hand,  the  added  supply  could  be 
produced  without  any  considerable  increase  in  cost  for  the  new  units 
produced,  the  consumer  would  ultimately  receive  virtually  the  entire 
benefit  of  the  decrease  in  duty.  The  first  supposition  applied  to 
Hawaii  when  sugar  was  admitted  free  under  the  reciprocity  act  of 
1876.  Production  was  stimulated,  but,  without  very  greatly  increas- 
ing the  supply  relatively  to  consumption  in  the  United  States,  at  a 
rapidly  increasing  cost  for  the  new  units  of  supply.  The  consumer 
w^as  not  benefited  by  a  reduction  in  price.  The  benefit  went  to  the 
low-cost  Hawaiian  producers.  The  second  supposition  applied  to 
Cuba  when  the  preferential  rate  was  granted  in  1903.  Here  also 
production  was  stimulated,  but  so  great  is  the  available  sugar  land 
in  Cuba  that  the  increase  in  output  was  effected  without  any  great 
increase  in  the  new  units  of  supply.  Ultimately  the  consumer 
gained  virtually  the  whole  benefit  of  the  reduction." 

When  the  reduction  in  duty  is  general  instead  of  being  applied 
only  to  a  favored  region,  the  effect  is  similar  to  the  case  of  Cuba, 
but  so  great  is  the  increase  in  supply  now  seeking  the  United  States 
markets  that  the  reduction  in  price  to  the  consumer  is  much  more 
rapidly  effected.     A  case  in  point  was  the  free  admission  of  sugar 
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14  For  a  full  and  careful  discussion  of  the  effect  of  the  Cuban  reciprocity  treaty  upon  sugar  prices,  see 
Reciprocity  and  Commercial  Treaties,"  United  States  Tariff  Commission,  1919,  pp.  328-336.  The  con- 
clusion there  reached  Is  that  in  the  early  years  of  reciprocity  the  benefit  resulting  from  the  reduction  of 
duty  went  chiefly  to  the  Cuban  producers,  but  after  about  1908  or  1909,  chiefly  to  the  American  consumer. 
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under  the  act  of  1890.  Under  the  preceding  act  the  average  foreign 
price  of  sugar  exported  to  the  United  States  had  been  2.98  cents 
per  pound:  under  the  act  of  1890  it  was  2.99  cents.  World  competi- 
tion for  the  United  States  market  prevented  foreign  producers  from 
jxwketing  the  gain  from  this  revision  of  duty.  On  the  other  hand 
the  average  domestic  price  of  refined  sugar  fell  from  6.83  to  4.49 
cents  per  pound.  It  thus  appears  that  without  any  appreciable 
change  in  the  foreign  price  of  raws  the  domestic  price  of  refined 
fell  2.34  cents  per  pound.  The  drop  in  the  duty  was  only  2.24. 
The  remainder  of  the  benefit  to  the  consumer  was  due  to  a  drop  in 
transportation  costs. 

Similarly,  when  the  duty  is  increased,  foreign  producers,  until 
they  have  accommodated  their  supply  to  the  new  conditions  may  be 
compelled  to  bear  in  whole  or  in  part  the  increased  burden  of  the 
tariff.  There  is  some  evidence  that  this  was  the  case  immediately 
after  the  act  of  1894.  This  act  increased  the  duty  from  zero  to  about 
0.84  of  a  cent  per  poimd.  Referring  to  the  chart  (fig.  1)  it  will  be 
seen  that  the  foreign  price  of  raws  immediately  fell  from  2.9  to  2.1 
cents  per  pound,  and  remained  low  during  the  three  years  covered 
by  this  act.  So  considerable  was  the  decline  that  the  position  of  the 
consumer  of  refined  sugar  was  actually  improved,  the  average  price 
being  slightly  less  than  under  the  preceding  act  under  which  sugsr 
was  admitted  free.  In  1897  the  duty  was  still  further  raised,  but 
this  time  no  further  decline  in  foreign  price  is  observable.  This  was 
the  period  of  the  Spanish  War  which  presumably  affected  adversely 
conditions  of  production  in  Cuba,  the  chief  source  of  supply,  and  so 
tended  to  keep  up  the  foreign  price. 

m.  COSTS,  PRICES,  PROFITS:  WAR  PERIOD. 

1.  Analytical  Study  of  Costs  and  Prices  in  1917. 

Data  and  table, — Cost  data  were  collected  by  the  Commission  from 
the  principal  refineries  from  1914  to  1919,  inclusive.  The  data  are 
not  complete.  Some  refineries  are  represented  in  some  years  and 
not  in  others,  and  several  refineries  are  not  represented  at  all.  The 
data,  however,  are  believed  to  be  sufficiently  comprehensive  and 
typical  to  warrant  important  conclusions. 

The  following  table  (Table  5)  analyzes  for  the  year  1917,  the  year 
for  which  the  Commission  has  the  most  complete  data,  the  costs, 
prices,  and  profits  of  the  refineries  from  which  reports  were  received 
in  that  year: 
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ConehMons  from  table. — The  most  noteworthy  matters  brought  out 
by  the  table  are  comiected  with  (a)  differences  in  costs  and  prices; 
(b)  the  relation  of  costs  to  prices  and  profits;  and  {e)  the  relative 
importance  of  specific  items  of  cost. 

(a)  differences  in  costs  and  prices. 

CogU, — Differences  in  costs  are  striking,  as  shown  not  only  by  total 
costs  (column  15)  but  also  the  segregated  items  of  cost  shown  in  the 
other  columns.  The  total  cost  per  pound  of  refined  sugar  produced  is 
seen  to  vary  from  6.711  cents  (factory  2)  to  8.375  (factory  10),  a  differ- 
ence of  1.664  cents.  The  highest  cost  factory  is  thus  producing  sugar 
at  a  cost  24.8  per  cent  higher  than  the  lowest,  and  the  difference 
(1.664  cents)  is  greater  than  the  total  cost  of  refining  (not  including 
eost  of  raws)  of  any  refinery  in  the  list  (column  14).  Circumstances 
connected  with  No.  10  were  such  as  to  render  its  case  exceptional. 
Omitting  No.  10,  No.  8  is  the  highest  cost  refinery,  and  its  total  cost 
was  7.330,  or  0.619  of  a  cent  higher  than  the  lowest.  This  difference, 
though  exceeded  by  the  total  refinery  costs  of  several  factories,  is 
greater  than  the  average  (0.605). 

Explanation  of  diagram  (fig,  2). — Between  the  extremes  the  other 
refineries  range  themselves  gradatim.  This  is  better  brought  out  by 
a  diagram.  Figure  2  shows,  for  all  the  refineries  reporting,  the  total 
costs  (column  15),  the  costs  of  raws  (column  3),  the  refinery  costs 
(column  11),  and  the  prices  received  for  refined  sugar  (column  16). 
The  total  costs  are  proportional  to  the  altitudes  of  the  rectangles 
having  the  common  base  line  OX  and  limited  upward  by  the  line  AA'. 
The  costs  of  raws  are  indicated  by  the  altitudes  of  the  rectangles 
having  the  same  base  line  and  limited  upward  by  the  line  BB',  and 
the  refinery  costs  by  those  limited  upward  by  the  line  CC'.  The 
average  price  received  by  all  the  refineries  is  indicated  by  the  vertical 
distance  from  the  base  line  to  the  line  PP',  while  the  distances  to 
the  dotted  lines  QQ',  on  either  side  of  the  line  PP',  indicate  the 
pric»  actually  received  by  the  several  refineries. 

Outputs, — The  percentage  outputs  of  the  several  refineries  are  in- 
dicated by  the  widths  of  the  rectangles  measured  along  the  base  line 
OX.  To  avoid  identification,  however,  the  outputs  do  not  correspond 
with  the  costs  and  prices.  For  example,  the  price  (OQ),  the  total 
cost  (OA),  the  cost  of  raws  (OB)  and  the  refinery  cost  (OC)  all  apply 
to  the  same  refinery.  No.  2,  but  the  output  (OD)  shown  as  applying 
to  No.  2  in  reality  applies  to  another  refinery.  This  method  of  con- 
struction correctly  represents  the  general  situation.  It  shows  the 
great  disparity  in  size  of  the  refineries  and  the  disparity  in  the  several 
items  of  cost  and  price,  it  shows  how  large  a  proportion  of  the  total 
cost  is  borne  by  the  cost  of  raws,  in  comparison  with  which  the  re- 
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finery  costs  constitute  but  a  small  element.  Being  constructed  from 
data  arrayed  in  accordance  with  total  costs,  it  shows  the  total  costs 
ascending  step  by  step  from  left  to  right,  but  as  the  total  cost  is  made 
up  of  elements  entering  in  different  proportion,  the  lines  showing 
refinery  costs  and  costs  of  raws  ascend  and  descend.  The  same  is 
true  also  of  the  price  line.  The  only  important  respect  in  which  the 
diagram  as  drawn  misrepresents  the  situation  is  in  its  failure  to  show 
the  relation  between  the  scale  of  production  and  the  cost.  Nothing 
can  be  inferred  from  the  diagram  as  to  whether  large  refineries  have 
a  low  or  a  high  cost.* 

Prices. — Differences  in  prices  are  also  striking  whether  the  prices 
of  raws  (column  2)  or  the  prices  of  refined  (column  16)  be  considered. 
Differences  in  prices  of  raws  are  to  be  accounted  for  partly  by  dif- 
ferences in  transportation  expenses  to  the  refinery,  and  partly  by 
differences  in  the  quality  of  the  raws  purchased,  the  average  polarl- 
scopic  tests  ranging  for  the  different  refineries  from  94.4°  to  97°,  but 
after  making  allowance  for  these  causes  something  remains  for  dif- 
ference in  skill  in  purchasing.  The  differences  in  the  prices  received 
for  refined  are  also  due  in  part  to  differences  in  the  character  of  the 
product  sold.  The  great  bulk  is  granulated,  but  some  of  the  product 
is  of  a  lower  grade — ^'softs'* — and  some  is  of  a  higher  grade  or  at 
least  marketed  in  a  different  physical  form,  as  cubes  or  crystals.  The 
refineries  differ  considerably  as  to  the  proportion  of  the  different 
kinds  which  they  sell.  Skill  in  marketing  the  product  also  accounts 
for  some  of  the  differences.  Another  cause  of  the  difference  in  price 
of  both  raw  and  refined  is  to  be  found  in  the  different  proportions 
refined  for  export.  The  raws  in  this  case  will  receive  the  drawback 
and  the  refined  can  thus  be  placed  in  a  foreign  market  at  a  lower 
price. 

Profits, — The  profit  per  pound  of  refined  sugar  received  by  the 
several  refineries  above  all  costs,  except  interest  on  their  productive 
investment,  is  shown  by  the  vertical  distance  between  the  cost  line 
AA'  and  the  dotted  lines  just  above  and  below  PP'.  ^t  will  be  seen 
that  the  profit  is  sometimes  greater  and  sometimes  less  than  would 
be  obtained  by  usin^^  the  average  price.  Refinery  No.  10,  which 
produced  at  a  hi2:h  cost  (XA')  also  received  a  his:h  price  (XQ'\ 
Although  operating  at  a  loss  (XA' — XQ'),  the  loss  was  not  nearly  .so 
heavy  as  it  would  have  been  had  it  received  only  the  average  price 
(XA' — XP').  Refinery  No.  1,  operatins;  at  a  rather  high  cost  receive  d 
a  price  below  the  average,  thus  reducing  its  apparent  profits,  while 
refinery  No.  2,  aIthou<];h  operating  at  tlie  lowest  cost  of  all,  yet 
received  a  price  slightly  above  the  average,  thus  adding  to  its  apparent 
profit. 

•  This  matter  iSj  howerer,  treated  by  a  different  method  later  in  this  report.    Bee  pp.  43, 43. 
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(b)  the  relation  of  costs  to  prices  and  profits. 

A  study  of  the  table  and  the  diagram  shows,  then,  that  sugar  is 
refined  by  different  refineries  at  very  different  costs.  The  price  is 
seen  to  correspond  with  the  highest,  or  nearly  the  highest  cost  refinery, 
a  cost  which  for  brevity  may  be  called  the  marginal  cost.  This  situa- 
tion has  long  been  understood  by  economists  to  apply  to  industries 
subject  to  the  law  of  diminishing  returns — specifically  agriculture  or 
extractive  industries.**  •  Now,  while  the  manufacture  of  raw  sugar  is 
such  an  industry,  the  refining  of  sugar  is  not.  It  is  distinctly  a  manu- 
facturing rather  than  an  agricultural  industry.  The  refiners  all  have 
an  equal  opportunity  to  secure  their  raw  material  (sugar)  at  an  ap- 
pmximately  uniform  price  for  whatever  quantity  they  choose  to  buy. 
There  is  no  such  limit  imposed  upon  the  potential  economies  of  large 
scale  production  as  is  imposed  in  the  case  of  agriculture  by  limitations 
in  the  quantity  of  highest  grade  land.  It  would  therefore  be  expected 
that  the  lowest  cost  refineries  would  increase  their  output,  imderbid 
their  competitors,  and  either  drive  them  out  of  business  or  compel 
them  to  improve  in  efficiency.  There  would  therefore  be  a  constant 
gravitation  toward  a  uniform  cost,  which  cost  would  be  that  of  the 
low-cost  refineries  and  this  cost  would  determine  the  price.  Doubt- 
less such  a  tendency  is  operative.  Nevertheless  the  diagram,  figure  2, 
for  the  year  1917,  as  well  as  the  diagram,  figure  3,  similarly  con- 
structed for  the  years  1914-1919,  inclusive,  indicate  that  in  any  given 
year  other  forces  are  operating,  sufficient  to  seriously  modify  any 
such  conclusion.  Indeed,  the  diagrams  closely  resemble  those 
constructed  for  the  manufacture  of  raw  sugar.^'  As  in  that  case  there 
is  a  marginal  cost  equal  to  the  price,  with  perhaps  a  few  refineries 
producing  at  an  even  higher  cost  and  hence  at  a  loss,  and  with  the 
bulk  of  the  sugar  derived  from  refineries  producing  at  progressively 
lower  costs  and  hence  receiving  progressively  higher  profits. 

Insofar  as  the  condition  described  in  the  last  paragraph  is  applicable 
to  industry  generally,  its  bearing  upon  governmental  action  in  price 
fixing,  whether  by  direct  action  or  indirectly  through  the  tariff,  is 
apparent.  It  also  has  a  bearing  upon  any  action  which  the  Govern- 
ment may  undertake  with  reference  to  profiteering. 

If  the  price,  whether  established  by  price  fixing  or  by  protection, 
IS  fixed  at  the  figure  which  would  have  been  established  by  free  com- 
petitive conditions,  it  will  be  just  sufficient  to  sustain  the  marginal 
reiiner,  from  which  point  there  will  be  a  series  of  lower  cost  refiners 
receiving  successively  greater  profit.     If  the  price  is  fixed  low^er  than 

the  cost  to  the  present  marginal  refiner,  that  price  will  determine  a 

'  -  i  ■  II 

»  Set  "Co8t5  of  Production  in  the  Sugar  Industry,"  TariiT  Information  Series,  No.  9.  p.  10  et  seq. 
»  S«e  Appendix  B,   "  Costs  of  Production  in  the  Sugar  Industry." 
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new  margin.    Those  formerly  refining  at  a  higher  cost  than 
margin  will  be  driven  out  of  business  or  forced  to  impi 
methods.     Those  refining  at  a  lower  cost  will  make  less  pi 
imless  they  increase  the  scale  of  their  operations,  or  the  m 
merly  refined  by  the  driven-out  refiners  is  replaced  by  import 
there  will  be  a  scarcity,  and  the  Government  will  be  forced  I 
permit  a  higher  price  or  undertake  the  distribution  of  sugai^ 

Again,  in  regard  to  profiteering,  assuming  that  there  is  no' 
of  restraint  of  trade  or  monopoly,  can  a  producer  be  held  etl 
legally  culpable  for  accepting  the  "going"  price  established 
competition?  Yet  this  price  is  seen  to  be  equal  to  the  i 
marginal  or  high-cost  producer.  Other  producers,  because 
greater  efficiency,  produce  at  lower  costs  and  receive  greater 
them  very  much  greater,  profits.  Are  they  * 'profiteers?'* 
10  per  cent  on  investment  is  considered  a  ''fair''  profit,  is 
duccr,  who,  while  receiving  only  the  ''going"  or  competiti 
yet  because  of  his  superior  efficiency  makes  a  profit  of,  say, 
per  cent  on  his  invested  capital,  to  be  regarded  as  a  criminal ) 

That  the  varying  costs  of  production  and  the  relation  of 
cost  to  price  were  not  simply  due  to  the  exceptional  cone 
the  year  1917,  is  shown  by  the  cost  and  price  lines  in  figure 

In  this  diagram  the  total  cost  lines  and  the  price  linei 
years  1914-1919,  inclusive,  are  drawn  in  the  same  mam 
figure  2.  It  will  be  seen  that  as  the  war  progressed  both 
and  price  steadily  rose,  but  in  each  year  the  two  lines  are  of 
character  and  bear  a  similar  relation  to  one  another.  The 
ascends  by  steps  and  is  crossed  by  the  price  line  at  a  point 
right-hand  margin.  A  few  high-cost  refiners  produce  f 
exceeding  the  price,  the  majority  produce  at  a  cost  pro| 
less  than  the  price  and  receive  progressively  increasing  pro 
will  be  noted  that  as  the  war  progressed  the  price  line  f 
tendency  to  rise  more  rapidly  than  the  cost  line.  The  pro] 
sugar  refined  at  a  cost  higher  than  the  marginal  cost 
decreased.  This  tendency  reached  its  climax  in  1917.  T 
that  year  a  much  greater  space  between  the  price  and  cost  1 
in  any  other  year,  indicating  unusually  large  profits.  ' 
dency  was  somewhat  checked  for  the  following  two  perio 
and  the  first  six  months  of  1919 — presimiably  by  Govemm 
lation. 

— ■ ■ -* 

"  In  this  diagram  as  in  tigare  2,  the  outputs  do  not  correspond  with  the  costs.    See  p.  25. 

i>  For  all  the  years  the  average  price  is  taken.  Strictly  the  price  line  like  the  cost  line  shou 
line  (see  dotted  line,  fig.  2)  above  the  average  for  some  refineries  and  below  it  for  others,  aa 
received  different  prices'  for  their  sugars.  It  will  be  seen  that  the  general  conclusions  deriv 
an  average  price  line  are  only  modified,  not  changed.  Some  factories  reoeiye  a  slightly  gn 
slightly  less,  profit  than  the  average  price  line  would  indicate. 
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(c)  REUHTYE   IMPOBTANOE   OF  SPECIFIC  ITEMS   OF  COST. 

Raws  (columns  2  and  S). — ^By  far  the  most  important  item  of  cost 
is  the  cost  of  faw  sugar.     It  represents  over  90  per  cent  of  the  entire 
cost.   A  small  relative  difference  in  the  cost  of  raws  may  therefore 
make  a  considerable  absolute  difference  when  it  comes  to  be  com- 
pared with  the  other  costs  of  refining.     A  difference  in  the  cost  of 
raws  may  arise  from  two  sources:  (1)  Differences  in  the  price  per 
pound  paid  for  the  raws,  and  (2)  differences  m  the  loss  of  weight 
incident  to  the  process  of  refining.     On  an  average  it  takes  about  107 
pounds  of  raw  sugar  to  produce  100  pounds  of  refined,  i.  e.,  a  loss  of 
7  pounds  of  raw  for  every  100  pounds  of  refined,  but  the  actual 
loss  varies  considerably  as  between  individual  refineries.     Obviously, 
sucii  differences  in  loss  when  multiplied  into  the  price  of  raw  sugar 
result  in  great  differences  in  refining  costs.     In  this  connection, 
however,  it  must  be  remembered  that  the  raws  differ  in  sucrose 
content.    A  considerable  loss  in  weight  due  to  low  sucrose  content 
may  be  neutralized  by  a  low  price.    The  point  of  this  paragraph  is 
to  show  that  skill  in  bargaining  in  securing  raws  and  skill  in  reducing 
loss  of  weight  in  refining  them  are  the  most  important  means  of 
reducing  the  total  costs  of  refining.    Columns  2  and  3  show  that 
different  refineries  vary  greatly  in  both  these  respects.    The  differ- 
ence between  the  highest  and  lowest  price  for  raws  is  1.166  cents 
per  pound — more  than  the  total  of  all  the  other  costs  of  refining  for 
any  refinery,  while  the  money  loss,  due  to  losa  in  weight  (the  differ- 
ences as  between  columns  2  and  3)  varies  from  0.136  of  a  cent  (No.  2) 
to  0.785  of  a  cent  (No.  10)  per  pound  of  sugar  refined.     Omitting 
No.  10  the  maximum  loss  is  0.535  (No.  5)  a  quantity  over  four  times 
the  minimum. 

Caniainers  {column  8), — ^Another  large  item  of  expense  is  the  cost 
of  containers.  It  stands  second  to  cost  of  raws,  exceeding  labor  cost, 
fuel  cost,  bone-char  cost,  marketing  cost,  the  cost  involved  in  main- 
tenance and  repairs,  depreciation,  or  interest  on  productive  invest- 
ment. Here  also  there  is  much  difference  between  individual 
refineries,  the  cost  for  containers  varying  from  0.104  to  0.224  of  a 
cent  per  pound  of  sugar  refined.  While  the  relative  difference  is 
great — over  100  per  cent — the  absolute  difference  is  not  important, 
only  about  0.1  of  a  cent. 

Receipts  for  hy-produds. — ^This  column  (13)  includes  receipts  for 
^inip,  receipts  for  the  sale  of  bags,  and  occasionally  a  few  other 
items.  As  with  the  other  columns  great  disparity  is  shown  between 
the  refineries.  No.  9,  for  example,  receives  0.235  of  a  cent  from  by- 
products for  every  pound  of  refined  sugar  produced,  and  thereby 
reduces  its  refinery  costs  (column  11)  21.8  per  cent.    No.  6,  on  the 
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other  hand,  receives  0.039  of  a  cent,  and  reduces  its  refinery  costs 
only  8.3  per  cent.*' 

Marketing  costs  (column  12)  also  vary  greatly.  With  No.  3  they 
constitute  a  major  item  of  costs;  no  other  single  item  (except  tlie 
cost  of  raws)  is  so  great.  With  No.  9  no  single  item,  except  bone 
char  is  so  small.  Large  marketing  costs  are  presumably  due  in  a 
large  measure  to  advertising,  and  if  the  number  of  refineries  from 
which  data  were  received  were  large,  say  30  or  more,  a  correlation  be- 
tween marketing  costs  and  profits  would  indicate  whether  such  heavy 
outlay  for  advertising  was  profitable.  As  it  is  the  number  is  too 
small  to  make  such  a  correlation  significant.** 

Labor  cost  (column  4)  varies  from  0.076  to  0.333  of  a  cent  per 
pound  of  sugar  refined.  The  average  is  0.160.  As  compared  with 
the  total  average  cost  including  raws,  6.963  cents,  the  average  labor 
cost  is  seen  to  be  a  small  item,  only  2.5  per  cent.  Were  wag^ 
doubled  merely  for  the  direct  labor  in  refining,  the  cost  of  producing 
a  pound  of  refined  sugar  would  be  increased  only  from  6.963  to  7.123 
cents — about  one-sixth  of  a  cent  per  pound.  This  argument  must 
not  be  pushed  too  far.  It  assumes  that  wages  increase  only  in  the 
business  of  refining  sugar.  Wage  movements  are  usually  general, 
and  as  wages  enter  indirectly  into  nearly  all  the  other  costs — fuel. 
supplies,  marketing,  etc. — a  general  increase  of  wages  would  affect 
the  cost  of  refining  sugar  much  more  than  the  above  figures  would 
indicate. 

The  refiners^  margri/l  (column  17)  is  defined  as  the  difference  between 
the  price  of  raws  and  the  price  of  refined  granulated.  For  the  trade 
as  a  whole,  in  any  year,  it  may  be  found  by  subtracting  from  the 
average  price  of  refined  granulated  that  of  96^  centrifugals.  New 
York  quotations.  Out  of  this  margin  the  refiner  must  pay  his 
expenses  and  make  his  profit.  It  therefore  includes  the  following 
items:  (1)  Cost  due  to  loss  of  weight  in  raws  from  the  Process  of 
refining  (column  3  — column  2);  (2)  refinery  costs  (column  11);  (3) 

!•  It  being  optional  with  the  refiner  to  increase  or  decrease,  within  limits,  the  importance  of  his  i^irup 
by-product,  the  question  arises  which  policy  is  the  more  profitable.  In  the  case  of  an  individual  refinery 
this  would,  of  course,  be  determined  by  a  comparison  of  results  from  year  to  year,  as  shown  by  its  I>ook5- 
The  results  would  depend,  among  other  things,  upon  the  relative  prices  of  sugar  and  simp.  In  the  altsenn 
of  such  detailed  information,  some  inference  could  be  drawn  by  the  method  of  correlation.  The  results 
would  be  valuable  if  the  number  of  refineries  were  large.  With  only  12,  little  or  no  significance  can  ))« 
attached  to  the  result.  The  correlation  between  columns  13  and  14  (refinery  costs  and  receipts  from  by- 
products) Is  r=  +0.692^0.106,  and  the  correlation  between  columns  14  and  10  (receipts  for  by-products  and 
proflts)ls  r-+0.l96db  0-106.    Thus,  while  there  is  a  considerable  correlation  between  receipts  for  by-products 

and  refinery  costs,  indicating  that  emphasis  upon  by-products  adds  appreciably  to  costs,  the  fndicstioo 
that  profits  are  thereby  increased  is  negligible.  The  correlation,  though  positive,  Is  small  and  Is  eqiial^^ 
by  the  probable  error.  The  number  of  refineries,  however,  is  so  small  as  to  preclude  any  conclusive  infer- 
ences from  this  method.  In  cases  where  the  number  of  establishments  from  which  data  were  obtained  was 
large,  the  method  might  be  employed  to  advantage. 

M  The  correlation  referred  to  is  r»+0.107±  0.105.  If  heavy  outlay  in  advertising  were  unmistakably 
refleetedinhigher  profits,  this  would  have  shown  itself  by  a  high  correlation.  All  that  can  be  inferred  from 
so  low  a  correlation  with  so  high  a  probable  error,  is  that  heavy  outlay  for  advertising  may  be  overdoofl 
and  is  a  questionable  poUcy. 
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marketing  costs  (column  12) ;  (4)  a  deduction  from  the  above  sum  of 
the  receipts  for  by-products  (column  13) ;  (5)  and  profits  (column  18). 

The  refiners'  margin  obtained  from  average  New  York  quotations 
differs  somewhat  from  that  obtained  from  the  average  of  the  columns 
in  the  above  table  or  from  that  realized  by  any  individual  refinery. 
From  the  yearly  average  of  New  York  quotations  for  1917  the  margin 
is  1.435  (7.663  average  price  refined  granulated — 6.228  average  price 
96°  centrifugals)  .**  From  the  table  the  average  refiners'  margin  is 
1.593  (7.486  average  price  refined — 5.893  average  price  raws).  In 
the  case  of  individual  refineries  the  difference  is  still  greater.  No.  10 
shows  a  refiners'  margin  of  1.307;  No.  9,  of  1.786.  These  differences 
are  to  be  accounted  for  in  part  by  the  fact  that  the  raws  actually 
purchased  may  be  higher  or  lower  than  96®  centrifugal,  and  that  the 
sugar  actually  sold  is  not  all  granulated.  Individual  skill  in  bargain- 
ing, both  in  buying  and  selling,  also  plays  a  part.  So  far  a?  averages 
are  concerned,  in  a  year  of  rising  markets,  such  as  1917,  the  margin 
actually  received  might  be  expected  to  be  greater  than  that  computed 
from  average  New  York  quotations;  the  raws  would  be  purchased  on 
a  lower  range  of  prices  than  would  prevail  when  the  granulated 
refined  from  them  was  sold. 

Return  on  productive  investment  {columns  19  and  20). — In  studying 
the  schedules  for  investment,  only  such  investment  as  was  directly 
related  to  the  business  of  refining  sugar  was  admitted.  Outside  in- 
vestment in  bonds,  stocks,  or  other  interests  were  rigidly  excluded. 
Tlie  productive  investment  so  obtained  was  then  divided  by  the 
output,  giving  investment  per  pound  of  refined  sugar.  Considerable 
Tariation  is  observable.  Refinery  No.  5  shows  only  1.03  cents  per 
pound  of  refined  sugar,  while  refinery  No.  1  shows  2.8  cents — nearly 
three  times  as  much.  The  average  is  1.72.  By  dividing  column  18 
hy  column  19  the  percentage  return  on  productive  investment  can  be 
obtained.  The  results  are  shown  in  column  20.  It  will  be  seen  that 
such  percentage  profits  vary  from  14.4  per  cent  to  58.4  per  cent,  the 
average  being  27  per  cent. 

2.  Effect  of  the  War  on  Costs,  Prices,  and  Profits. 

General  tendency  of  costs  (W  shown  hy  graphical  method. — In  each 
year  of  the  war,  as  is  shown  by  figure  3,*  the  several  refineries  oper- 
ated at  varying  costs,  giving  the  cost  line  the  appearance  of  a  flight 
of  steps,  but  in  each  year  the  steps  start  and  terminate  on  higher 
levels  than  on  the  preceding  year.  The  cost  for  the  lowest  cost  refinery 
in  1915  is  about  the  same  as  that  of  the  highest  cost  refinery  in  1914; 
the  cost  of  the  lowest  cost  refinery  in  1916  is  considerably  higher  than 
that  of  the  highest  cost  refinery  in  1915.  Similar  relations  are  ob- 
servable between  1917  and  1916,  1918  and  1917,  and  1919  and  1918. 

^  Sm  Table  6,  p.  12.  a  See  diagram  facing  p.  28. 
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Average  coat^  191^-1919, — ^The  tendency  of  costs  to  increase  is 
clearly  shown  by  the  graph,  but  the  magnitude  of  the  increase  can 
be  best  studied  by  the  method  of  averages.  Table  6  shows,  in  aver- 
ages by  refineries  and  averages  by  poundage,"  the  prices  and  several 
items  of  cost,  by  years,  during  the  period  1914-1919,  for  the  refineries 
from  which  reports  were  received,  and  Table  7,  derived  from  Table  6, 
shows  the  percentage  increase  (  +)  or  decrease  (  — )  in  the  case  of  the 
several  items  for  each  year  as  compared  with  the  preceding  year,  and 
also  for  1919  as  compared  with  1914. 

Table  7. — Atmnal  percentage  increaae  in  the  several  iUma  of  cost  and  price,  1914-1919. 

Averajes  by  poundaje  used. 

•  (Negative  sign  (— ),  decreaae.] 


Items  of  cost  and  price. 


Prioe  of  raws  per  pound  of  raw . . 
Cost  o(  raws  per  pound  o(  refined 

Tofa!  rrtnery  cost 

Items  of  refinery  cost: 

Labor 

Fuel 

Bone  char 

Repairs  and  maintenance . . . 

Contwners 

Depceciation 

Otner  refinery  costs 

Marketing  costs 

lip^pts  Tor  br-products 

Total,  not  incfuaing  raws 

Total,  including  raws 

Trice  of  refined 

Profit 

Kcfioen' margin 


1015  over 

1916  over 

1917  over 

1918  over 

1919  over 

1914. 

1915. 

1916. 

1917. 

1918. 

28. 2 

21.9 

6.8 

6,1 

15.4 

29.2 

22.2 

7.7 

6.3 

14.6 

.9 

6.6 

57.7 

34.8 

-  7.5 

4.9 

1R.6 

26.0 

70.0 

-  8.8 

-12.0 

9.1 

116.7 

24.0 

-  3.9 

.0 

-10.0 

66.7 

26.7 

-10.5 

-  9.6 

5.3 

236.0 

-37.3 

2.4 

6.1 

.7 

36.2 

51.1 

3.7 

.0 

.0 

361.5 

-21.7 

-  4.3 

-  1.1 

3.3 

22.3 

37.4 

-32.3 

7.5 

7.0 

-  8.7 

2.4 

16.3 

33.9 

30.6 

57.1 

39.6 

-20.9 

-  2.0 

2.5 

44.2 

29.4 

-  1.6 

25.9 

20.5 

10.3 

8.4 

12.8 

24.3 

20.1 

16.0 

3.4 

14.7 

-16.9 

4.5 

276.2 

-63.5 

90.6 

6.7 

10.8 

70.4 

-  6.5 

11.9 

1919  over 
1914. 


104.3 
107.1 
111.7 

143.1 
148.0 

70.0 
104.8 
131.1 
246.1 

16.3 

25.0 
203.6 

84.6 
104.7 
105.5 
127.5 
110.9 


TENDENCIES  OF   SPECIFIG   FTEMS. 

Raws. — ^A  study  of  these  tables  show  that  the  advance  in  the  cost 
of  raws  began  in  1915  and  has  continued  steadily  to  the  present 
time.  The  cost  was  29.2  per  cent  higher  in  19*15  than  in  1914  and 
22.2  per  cent  higher  in  1916  than  in  1915.  For  the  next  two  years 
the  advance,  though  continuous,  does  not  show  so  high  a  percentage 
increase  (7.7  and  6.3)  but  in  the  next  year,  1919,  the  cost  mounted 
to  14.6  per  cent  higher  than  in  1918.  Taking  the  whole  period  the 
cost  of  raws  to  the  refiner  was  in  1919  more  than  double  the  cost  in 
1914  (107.1  per  cent). 

Refinery  costs  do  not  show  any  great  increase  till  1917.  They 
averaged  only  0.9  of  1  per  cent  higher  in  1915  than  in  1914  and 
only  6.8  per  cent  higher  in  1916  than  in  1915.     In  1917,  however, 

°  Averages  by  refineries  were  obtained  by  adding  the  costs  per  pound  of  sugar  refined  for  each  refinery 
ind  dividing  by  the  number  of  refineries.  Averages  by  tonnage  were  obtained  by  adding  the  total  outlay 
in  dollars  for  the  several  items  of  cost  for  each  refinery  and  dividing  by  the  total  output  of  refined  sugar  for 
&I1  the  rsOnerieB.  The  average  by  refineries  is  thus  the  average  cost  to  the  several  refineries  regarding  each 
refinery  as  an  indivisible  onit.  The  average  by  poundage  is  the  average  cost  at  which  sugar  is  refined, 
rcsirdlng  the  pound  of  sugar  as  the  unit.  The  cost  of  all  the  pounds,  irrespective  of  refineries,  is  divided 
hj  the  number  oi  pounds  refined. 
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they  increased  57.7  per  cent  oyer  1916,  and  again  in  1918  the  increase 
is  34.8  per  cent  over  1917.  In  1919  a  decrease  is  shown  (7.5  per 
cent).  Taking  the  period  as  a  whole  refinery  costs  also  more  than 
doubled  (111.7  per  cent). 

With  respect  to  the  several  items  of  refinery  cost  it  will  be  seen 
that  they  show  a  general  tendency  to  increase,  especiaUy  marked 
in  1917,  with  a  decided  reaction  in  1919.  For  the  whole  period  most 
of  these  costs  have  considerably  more  than  doubled.  Labor  increased 
143.1  per  cent;  fuel,  148  per  cent;  bone  char,  70  per  cent;  repairs 
and  maintenance,  104.8  per  cent,  and  containers,  131.1  per  cent. 
It  is  to  be  noted  that  though  the  labor  cost  advanced  143.1  per 
cent  during  the  period,  the  actual  increase  due  to  the  labor  directly 
concerned  in  refining  sugar  was  only  about  one-seventh  of  a  cent 
(0.146)  per  pound.  Inasmuch,  however,  as  labor  enters  indirectly 
into  nearly  all  the  items  of  cost,  especially  the  cost  of  raw  sugar, 
the  general  advance  in  wages  is  undoubtedly  responsible  for  a  large, 
perhaps  the  larger,  part  of  the  increased  cost. 

Marketing  costs  for  the  whole  period  increased  only  25  per  cent, 
indeed  in  1917  and  1918  they  were  actually  less  than  in  1915  and  1916. 
Apparently,  Government  control  simplified  marketing  problems  for 
the  refiners.  Moreover,  because  of  the  scarcity,  sugar  ''sold  itself" 
during  the  period  without  much  effort  or  expense  to  find  purchasers. 

Receipts  for  by-products  increased  greatly  during  the  period.  The 
scarcity  of  sugar  tended  to  increase  the  demand  for  sirup,  causing  a 
great  rise  hi  price.  In  one  refinery  sirups  that  were  selling  at  1 1  and 
12  cents  per  gallon,  sold  at  50  and  60  cents  in  1919.  In  another, 
molasses  rose  during  the  same  period  from  3.7  to  15  cents  per  gallon. 
Under  the  head  of  by-products  are  included  also  raw  sugar  bags. 
For  these  also  there  was  a  sharp  advance  in  prices. 

Total  costs. — Summing  all  these  items  together  (cost  of  raws,  re- 
finery costs,  and  marketing  costs),  even  after  making  a  deduction  for 
the  increasing  receipts  for  by-products,  it  will  be  seen  that  the  total 
cost  has  steadily  increased  since  1914  to  the  present  time.  It  is  25.9 
per  cent  higher  in  1915  than  in  1914;  20.5  per  cent  higher  in  1916  than 
in  1915;  10.3  per  cent  higher  in  1917  than  in  1916;  8.4  per  cent  higher 
in  1918  than  in  1917;  and  12.8  percent  higher  in  1919  than  in  1918. 
Altogether  the  total  cost  in  1919  is  more  than  double  (104.7  per  cent) 
what  it  was  in  1914.. 

Prices. — But  if  costs  have  advanced,  so  also  have  prices.  The 
advance  in  the  price  of  raws,  as  is  to  be  expected,  roughly  parallels 
the  advance  in  the  cost  of  raws  to  the  refiner,  the  cost  per  pound  of 
refined  for  each  year  being  somewhat  greater  than  the  price  be- 
cause of  the  loss  of  weight  in  refining.  The  price  of  refined  has  also 
advanced  year  by  year.     It  was  24.3  per  cent  higher  in  1915  than 
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in  1914;  20.1  per  cent  higher  in  1916  than  in  1915;  16  per  cent  higher 
in  1917  than  in  1916;  3.4  per  cent  higher  in  1918  than  in  1917;  and 
14.7  per  cent  higher  in  1919  than  1918.  For  the  whole  period  the 
advance  in  the  price  of  refined  closely  paralleled  the  advance  in 
the  total  costs  (105.5  as  compared  with  104.7). 

Profits  and  returns  an  productive  investment, — It  will  be  noticed 
that  in  every  year  the  profits  when  obtained  by  the  method  of  aver- 
aging by  refineries  are  less  than  when  obtained  by  the  method  of 
averaging  by  poundage.'*  Such  a  result  suggests  economy  in  large 
scale  production,  of  which  more  will  be  said  in  a  later  paragraph. 
But  by  whichever  method  the  average  is  obtained  the  profits  are 
moderate  until  1917.  Averaging  by  poundage  the  returns  on  pro- 
ductive investment  are  8.64  per  cent  in  1914;  7.19  per  cent  in  1915, 
and  7.51  per  cent  in  1916;  and  averaging  by  refineries  they  are  even 
It^s,  6.16  per  cent,  5  per  cent,  and  1.11  per  cent"  for  the  same  three 
years,  respectively.  With  1917,  however,  profits  make  a  sudden 
advance.  When  averaged  by  refineries,  it  is  seen  that  from  less 
than  2  cents  on  a  hundred  pounds  of  sugar  in  1916  they  jump  to 
over  40  cents  on  a  hundred  pounds  in  1917.  When  averaged  by 
poundage,  the  advance  is  not  so  great — from  about  14  cents  per 
hundred  pounds  to  over  52  cents  per  hundred  pounds — but  still 
great  enough  to  be  startling,  representing  as  it  does  a  return  of  over 
2S  per  cent  on  productive  investment  and  an  increase  over  the  pre- 
ceding year  of  276.2  per  cent.  Moreover,  this  advance  is  made  in 
spite  of  writing  a  generous  portion  of  current  income  to  depreciation. 
From  about  IJ  cents  per  hundred  pounds  charged  to  depreciation 
in  1916,  this  charge  was  increased  to  6  cents  per  hundred  pounds  in 
1917,  an  increase  of  361.5  per  cent. 

In  1918  profits  returned  to  about  the  level  of  1914.  Averaging 
by  refineries  they  were  10.6  cents  per  100  pounds  in  1914,  and  13 
cents  per  hundred  pounds  in  1918.  Averaging  by  poundage  they 
were  15.9  cents  per  hundred  pounds  in  1914  and  19.1  cents  per  hun- 
dred pounds  in  1918.  On  the  surface  this  looks  like  a  considerable 
advance,  but  considering  the  decreased  purchasing  power  of  money, 
as  shown  by  index  numbers,  profits  appear  to  have  been  actually 
less  in  1918  than  in  1914."  In  1919  there  is  again  a  sharp  advance 
in  profits  to  a  level  much  higher  than  normal,  but  not  quite  so  high 
as  in  1917.  Averaging  by  refineries  they  are  31.6  cents  per  100 
pounds,  and  by  poundage,  36.4.  Perhaps  the  most  instructive 
way  of  studying  the  fluctuations  of  profits  during  the  war  period  is 

"  Sec  footnote,  p.  33,  for  distinction  between  abore  types  of  average. 

^  Several  small  refineries  operated  at  a  loss  in  1916,  thus  bringing  down  the  average  by  refineries  to  the 
l«*  figure  given  in  the  text. 

*  The  incfease  in  profits  is  aboat  30  per  cent,  whether  averages  by  poundage  or  averages  by  refineries  are 
as«l.  The  index  number,  however,  increases  from  W  in  ISU  to  IM  in  1918,  abnost  double.  Bee  History  of 
Pnces  during  the  War,  p.  9. 
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to  consider  them  in  terms  of  the  percentage  return  on  productive 
investment.     Such  a  comparison  is  made  in  Table  8 : 

Table  8. — Average  profiU  in  the  yeare  specified,  expresud  as  percentage  ^  productive 

investment. 


Average  by- 

1914 

1016 

1910 

1917 

1918 

1919 

Refineries 

0.10 
8.M 

6.00 
7.19 

1.11 
7.61 

27.0 
28.3 

7.56 
10.32 

tf.l>7 

19.67 

3.  Government  Regulation  of  Prices. 

During  the  war  the  national  Government,  through  the  United 
States  Food  Administration  and  the  Sugar  Equalization  Board, 
undertook  the  regulation  of  the  price  and  distribution  of  sugar. 
The  successive  steps  in  this  administration  of  the  industry  are 
given  in  outline  in  the  following  paragraphs: 

Suspension  of  dealing  in  sugar  futures — Export  control. — One  of  the 
first  results  of  Government  intervention  was  the  suspension  of  all  deal- 
ing in  sugar  futures  on  the  New  York  Coffee  and  Sugar  Exchange. 
On  August  16,  1917,  the  following  notice  was  issued:  '*The  board  of 
managers  of  the  New  York  Coffee  and  Sugar  Exchange  (Inc.),  acting 
on  the  suggestion  of  Mr.  Hoover  of  the  Food  Administration  Boanl, 
has  suspended  all  trading  in  sugar  futures  on  the  exchange  until 
further  notice."  The  exchange  was  not  opened  for  this  business  until 
February  16,  1920. 

Another  early  act  of  the  Food  Administration,  acting  in  cooperation 
with  the  War  Trade  Board,  was  to  inaugurate  a  policy  of  rigid  control 
over  all  sugar  exports,  which  control  was  maintained  throughout  the 
war  period. 

Voluniary  a^greemerU  with  heet-sugar  factories  and  Porcific  coaM  refv' 
eries, — Regulation  of  prices  began  in  the  fall  of  1917  when  by  volun- 
tary agreement  with  the  refineries  on  the  Pacific  coast  and  with  the 
beet-sugar  factories,  it  was  arranged  that,  after  deducting  trade  dis- 
counts, 7.25  cents  per  pound  f.  o.  b.  seaboard  refining  points  should 
be  the  basic  price  for  refined  granulated,  to  which  price,  for  other  points 
in  the  country,  the  freight  from  New  York  was  to  be  added.  This 
price  was  to  apply  to  the  beet  crop  whose  harvesting  began  in  Cali- 
fornia in  the  summer  of  1917  and  proceeded  eastward  through  the 
fall  and  winter  months  of  the  same  year. 

It  was  to  be  effective  from  October  1  in  a  region  west  of  a  line 
passing  through  Chicago  and  St.  Louis.  East  of  this  line  the  price 
of  refined  granulated  was  to  be  8.40  cents  per  pound,  but  as  the  har- 
vesting of  the  beet  crop  proceeded  the  7.25  basic  price  *•  was  to 
move  eastward  until  it  applied  to  the  whole  country. 

■*  Changed  to  7.35  oenta  on  Deo.  12  and  to  7.45  on  Jan.  8  foUowlnf .    Changes  made  essential  by  the  agree- 
mest  with  the  Cuban  producers. 
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Loavfiana. — The  case  of  Tjouisiana  presented  some  difficulties,  both 
because  of  the  partial  failure  of  the  crop  and  because  of  the  consider- 
able number  of  grades  produced.  The  American  Sugar  Refining  Co. 
endeavored  to  secure  100,000  tons  of  raw  at  6.35  per  pound,  but  suc- 
ceeded in  obtaining  only  26,000  tons.  After  many  negotiations  the 
Food  Administration  and  the  planters  agreed  upon  a  price  of  7. SO 
less  2  per  cent  for  plantation  granulated  and  7.25  less  2  per  cent  for 
clarified.  At  these  prices  it  became  the  object  of  every  factory  to 
put  out  the  best  grade  possible.  For  the  1918-19  crop  (to  anticipate 
a  little)  it  was  agreed  by  the  planters  (Sept.  19,  1918)  to  sell  their 
sugar  to  the  United  States  Food  Administration  at  the  basic  price 
of  refined  granulated  (9  cents  per  pound  with  customary  discounts) 
less  certain  differentials  for  the  various  Louisiana  grades,  as,  for 
Plantation  Granulated,  no  differential;  for  White  Clarified,  10  cents 
per  hundredweight;  for  Choice  Yellow  Clarified,  15  cents  per  hundred- 
weight; for  Prime  Yellow  Clarified,  20  cents  per  hundredweight;  for 
Kettle,  20  cents  per  hundredweight,  etc.  The  1919-20  crop  was  again 
a  partial  failure,  and  the  planters  claimed  that  their  costs  per  pound 
of  sugar  produced  were  so  high  that  they  must  receive  a  price  of  at 
least  17  cents  per  poimd  to  make  good.  A  conference  was  held  with 
the  Attorney  General,  as  a  result  of  which  he  approved  the  price  of 
18  cents  per  poimd  for  Plantation  Granulated  and  17  cents  for  Prime 
Yellow  Clarified,  intermediate  grades  in  proportion. 

The  InterruUumal  Sugar  Committee — l.S  cents  mxirgin  to  refiners, — 
In  October  of  the  same  year  a  committee  was  appointed  by  the 
Imted  States  Food  Administration  known  as  the  International 
^Higar  Committee,  to  cooperate  with  the  Royal  Commission  on  the 
Sugar  Supply  in  the  purchase  of  the  imported  raw  sugar  requirements 
of  the  United  States,  and  of  the  other  nations  at  war  with  Germany, 
and  to  arrange  for  the  apportionment  of  such  importations  to 
refiners.  An  arrangement  was  effected  by  the  Food  Administration 
with  the  refiners  that  they  were  to  be  allowed  a  margin  of  not  more 
than  1.3  cents  per  pound,  fine  granulated  f.  o.  b.  refinery,  above 
the  duty  paid  price  of  96®  centrifugals,  as  determined  by  the  Inter- 
national Sugar  Committee,  provided  that  prices  were  not  less  than 
oi  nor  more  than  6  cents  per  pound.  If  less  than  5f  cents,  the 
margin  was  to  be  less,  and  if  more  than  6  cents,  more  than  the  1.3 
cents.  The  1.3  cents  margin  was  to  apply  after  the  customary 
trade  discount  had  been  deducted  from  the  list  price. 

fyifduLse  of  1918  Cuban  crop. — In  December  arrangements  were 
iQade  with  the  Cuban  planters  for  the  purchase  of  3,200,000  tons  of 
sugar  at  a  price  of  4.60  f .  o.  b.  Cuba  which,  allowing  for  duty,  freight, 
and  other  chaises,  amounted  to  6.005  f .  o.  b.  New  York.  Accordingly 
annouacement  was  made  that  after  January  7,  1918|  the  basic  price 
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for  96°  centrifugals  should  be  6.005,  from  which  a  price  of  7.45  for 
refined  granulated  was  derived,  computed  as  follows: 

Price  of  96**  centrifugals 6.0a3 

2  per  cent  discount  on  7.45 149 

Margin L2% 

7.45 

The  margin  received  by  the  refiners  was  thus  1.296,  or  0.004  of  a 
cent  less  than  the  maximum  allowed. 

The  prices  of  raw  and  refined,  as  above  determined,  remained  un- 
changed until  the  fall  of  1918,  except  that  during  the  simmier,  because 
of  increased  war  risk  insurance,  the  basic  price  of  Cubas  was  changed 
from  6.005  to  6.055,  and  the  price  --f  refined  accordingly  rose  from 
7.45  to  7.50.    . 

Regulation  of  distribution, — A  competitive  price  always  equalizes 
demand  and  supply.  When  the  price  is  kept  below  the  competitive 
price,  as  in  this  instance,  the  demand  will  tend  to  exceed  the  supply. 
An  artificial  price,  therefore,  calls  for  regulation  in  the  matter  of  dis- 
tribution. In  order  that  each  person  should  have  some  part  of  the 
limited  stock  (though  not  so  much  as  he  would  have  been  willing  to 
take  at  the  artificially  low  price)  each  person  must  be  put  under  some 
restraint.  During  the  summer  such  restraint  was  imposed.  It  was 
announced  that  on  July  1,  1918,  and  thereafter  the  distribution  of 
sugar  would  be  conducted  under  the  direction  of  the  United  States 
Food  Administration.  Certificates  were  issued  to  wholesalers,  retail- 
ers,  manufacturers,  eating  houses,  in  fact  to  all  buyers  except  house- 
hold consumers,  and  refiners,  and  other  sellers  were  instructed  to  sell 
only  on  presentation  of  certificate.  Users  of  sugar  entitled  to  certifi- 
cates were  divided  into  five  classes  as  follows:  A.  Manufactui-ers  of 
candy,  soft  drinks,  chewing  gum,  chocolate,  cocoa,  flavoring  extracts, 
invert  sugar,  sirups,  sweet  pickles,  wines,  and  tobacco  preparations. 
B.  Commercial  canners  of  vegetables,  fruit,  and  milk,  and  users  for 
medicinal  purposes,  explosives,  and  glycerine.  C.  Hotels,  restau- 
rants, clubs,  dining  cars  and  steamships,  boarding  houses,  hospi- 
tals, public  institutions,  and  public  eating  places.  D.  Bakers  and 
cracker  manufacturers.  E.  Retail  stores  and  others  selling  for  direct 
consumption.  These  groups  were  classified  as  more  or  less  essential 
industries,  and  were  rationed  accordingly.  Users  in  group  A  were 
permitted  50  per  cent  (ice  cream  makers  75  per  cent)  of  their  require- 
ments for  the  same  period  of  the  previous  year;  users  in  group  B  were 
permitted  their  full  requirements;  users  in  group  C,  3  pounds  for  each 
90  meals  served;  users  in  group  D,  70  per  cent  of  their  requirements 
for  the  same  period  of  the  previous  year;  and  users  in  group  E,  an 
amount  equal  to  the  average  sales  for  April,  May,  and  June,  1018. 
For  household  use  the  following  regulations  were  announced:  Sales  to 
town  and  city  consumers  for  household  use  were  limited  to  pai'cels 
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of  2  pounds,  and  to  rural  consumers  to  parcels  of  5  pounds,  and  house- 
holders were  asked  to  adopt  a  sugar  ailowance  of  3  pounds  of  sugar 
per  person  per  month.  Moreover,  by  a  practice  instituted  by  the 
grocers  and  acquiesced  in  by  the  Food  Administration,  the  sale  could 
only  be  made  in  connection  with  other  purchases,  usually  to  the  value 
of  a  dollar.  Sugar  for  home  canning  was  limited  to  25  pounds,  and 
was  to  be  sold  only  on  presentation  of  a  certificate  issued  by  the  Fed- 
eral Food  Board  or  a  deputy  of  the  Food  Administration.  The  "  cer- 
tificate plan"  continued  in  operation  until  December  1,  1918. 

The  Sugar  Equalizaiion  Board. — In  the  summer  of  1018,  also,  for 
the  purpose  of  equalizing  costs  and  better  regulating  the  distribution 
of  sugar,  a  corporation  was  chartered  under  the  laws  of  Delaware,  with 
a  capital  of  $5,000,000,  to  be  subscribed  by  the  President  of  the 
United  States,  under  the  name  of  the  Sugar  Equalization  Board. 
From  this  time  on  the  Sugar  Equalization  Board  cooperated  with 
other  departments  of  the  Food  Administration  in  handling  the  sugar 
situation. 

Re&ners  request  an  increase  in  margin. — By  the  summer  of  1918  it 
became  evident  that  because  of  advancing  costs  of  production  a 
further  advance  in  price  both  of  raw  and  refined  sugar  would  be 
necessary.  The  cane-sugar  refiners  as  early  as  May  had  requested 
that  they  be  allowed  an  increase  beyond  the  1.30  margin  allowed  by 
the  contract  of  October  1,  1917.  This  request  was  referred  to  Oscar 
S.  Straus  for  investigation.  He  reported  in  brief  that  (1)  for  the 
period  from  January  to  June  the  1.30  margin  had  been  sufficient,  and 
(2)  that  if  the  cost  of  labor  and  commodities  went  no  higher  and  if  the 
refineries  continued  to  show  at  least  the  same  volume  of  meltings,  1.30 
would  be  suflBcient  for  the  remainder  of  the  year.  But  he  held  that 
if  the  lack  of  arrivals  of  raws  prevented  the  refineries  from  working 
to  capacity — or  at  least  to  as  near  capacity  as  before— and  that  if 
there  was  an  increase  in  the  cost  of  labor  and  materials  including  fuel 
and  containers,  an  increase  in  price  should  be  allowed ;  and  he  referred 
the  matter  to  the  Food  Administration  to  determine  whether  such 
increase  in  costs  had  taken  place  or  was  likely  to  take  place. 

Transfer  of  old  crop  sugars  to  equalization  hoard  and  retran^fer  to 
Tfjiners. — As  a  result  of  these  investigations  it  was  announced  during 
August  that  the  price  of  refined  sugar  would  be  increased,  but  until 
the  price  at  which  Cubas  could  be  obtained  was  known,  the  exact 
amount  of  the  increase  could  not  be  stated.  As  it  was  not  considered 
fair,  however,  that  refiners  should  obtain  the  new  price  for  sugar 
refined  from  raws  purchased  at  the  old  price,  the  following  arrange- 
ment was  made.  The  refiners  were  to  transfer  virtually  at  cost  to 
the  Sugar  Ekjualization  Board  all  sugars  owned  on  the  date  that  the 
price  was  raised,  and  all  sugar  due  them  under  contract  of  December 
24  between  the  International  Sugar  Committee  and  the  agents  of 
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various  Cuban  sugar  producers.     The  board  would  then  ^  ^ 

resell  to  them  at  a  price  based  on  the  increased  p'^  ^^^^ 

sugar.  Moreover  old  crop  domestic  sugars  (cane  a*  ^r  >#V^ 
be  purchased  by  the  Sugar  Equalization  Board  o»  ^  ^  ^-  j 
and  immediately  resold  to  the  same  parties  a*  ^    ^t:^  ^^ 

These  transfers  were  to  be  made  at  a  date  to  ^  -^   *   .c^  ^ 

were  to  apply  to  all  sugar  held  by  cane-sr  ^^^y^,^*'..^,^    i 

and  beet  sugar  producers  wherever  loca*  -*  ^^^  ^ 


/C^ 


transit  and  undelivered.     It  was  not  t'  i^/^-iJ'  .i^--^"** 

shipments.  ^       ^^  ^  ;#  -  ^  .-'' 

Margin  of  l.J^B  cents  per  found  ^      /'  ,J^  ^^•-^^      ^ 

the  committee  to  whom  Mr.  Strr  ^  ^/"  ^    ^ 

1 .45  instead  of  1 .30  was  to  be  allov>  ^  .^   «     ^ 

add  15  cents  per  hundred  pounds  to  tht.  -^"  -^^* 

the  new  price  went  into  effect.     In  the  meui. 

referred  to  the  United  States  Tariff  Conmiission  to  s 

amination  of  the  books  and  accounts  of  the  refiners  wheu* 

operation  1.45  was  less  or  more  than  a  just  and  adequate  mai^ 

New  price  of  refined  granvlated,  9  cents  per  pound,  annxmnced.- 
The  new  price  was  finally  announced  to  take  effect  September  9, 
1918.     It  was  to  be  9  cents  per  pound  less  2  per  cent  on  the  basis  of 
refined  granulated,  and  was  computed  as  follows: 

Cents  per  pound. 

New  basic  price  for  raws 7. 28 

New  refiners'  margin 1. 45 

7  per  cent  on  increased  price  of  raws  * 09 

2  per  cent  discount  on  9  cents 18 

9.00 

Price  for  new  crop  Cubds  fixed  at  5.60  cents  per  pound, — ^The  above 
basic  price  for  raws  applied  to  sugars  produced  in  Louisiana,  Texas, 
Porto  Rico,  and  St.  Croix.  The  Hawaiians  under  an  old  private 
contract  sold  for  a  less  price.  Haitian,  Peruvian,  and  other  full 
duty  paying  raws  were  taken  in  moderate  quantities  at  5.64  c.  i.  f., 
or  about  6.90  duty  paid.  The  new  crop  Cubas,  the  most  important 
single  source  of  sugar,  were,  after  considerable  negotiations  with  the 
planters,  purchased  by  the  Sugar  Equalization  Board,  representing 
the  United  States,  and  the  Royal  Conmiission  of  Sugar  Supply, 
representing  Great  Britain,  at  a  price  of  5.50  cents  per  pound  f.  o.  b. 
Cuba,  or  about  6.90  c.  i.  f.  duty  paid.  New  York.  The  Sugar  Equali- 
zation Board  sold  to  refiners  at  7.28,  the  basic  price  for  other  raws, 
thus  making  a  profit  of  0.38  cent  per  pound,  which  profit  after  de- 
fraying the  necessary  expenses  of  the  board  was  covered  into  the 
United  States  Treasury. 

•  7.28  (new  price  of  raws)— 6.055  (old  price  of  raws)->'1.225.    7  per  cent  of  1.226«(apprQxiinate]y)  .09. 
The  allowance  was  placed  at  7  per  cent  because  that  is  approximately  the  loss  of  weight  of  raws  in  refinini;. 
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Quantity  purchased. — Under  the  arrangement  described  in  the  last 
paragraph  the  Equalization  Board  was  to  have  two-thirds  of  the 
available  Cuban  crop  for  distribution  in  the  United  States  and  the 
Royal  Commission  one-third  for  distribution  in  Europe.  After  de- 
ducting from  the  entire  Cuban  crop  208,510  tons  for  local  consump- 
tion and  shipment  to  neutral  countries,  there  remained  4,239,879 
tons,  two-thirds  of  which,  or  2,826,585  tons,  went  to  the  Sugar 
Equalization  Board.  Of  the  Royal  Commission's  share  581,840  tons 
were  refined  in  the  United  States.  The  subsequent  shipment  of  this 
sugar  to  Europe  gave  rise  to  a  rumor  in  the  United  States,  during 
the  period  of  scarcity,  of  enormous  exports  by  refiners  for  a  higher 
price  while  the  American  people  were  suffering  for  want  of  sugar. 
It  is  true  that  during  the  year  moderate  exports  were  permitted  by 
the  Equalization  Board  for  reasons  that  will  be  presently  explained, 
but  the  above  shipments  were  not  properly  in  the  nature  of  exports 
at  all.  The  sugar  belonged  to  the  Royal  Commission,  who  found  it 
convenient  to  have  it  refined  in  the  United  States. 

Maladjustment  of  supply  to  demand, — ^In  the  early  part  of  1919 
there  appeared  to  be  an  excess  of  supply  and  the  Equalization  Board 
be^an  to  consider  proposals  for  the  sale  of  a  part  of  their  Cuban 
purchases  abroad;  133,603  tons  were  so  disposed  of.  As  the  season 
progressed  arrivals  from  Cuba  became  more  abundant,  the  demand 
for  refined  was  light,  and  sugar,  both  raw  and  refined,  accumulated 
in  the  warehouses  of  the  refiners.  One  refinery  in  order  to  dispose  of 
its  surplus  slightly  cut  the  price.  The  Equalization  Board,  on  the 
urgent  request  of  the  refiners  to  come  to  their  aid,  suggested  to 
consumers,  through  published  advertisements,  the  propriety  of 
laying  in  their  supplies.  This  propaganda,  together  with  other  cir- 
cumstances, among  which  the  most  important  were  the  exhaustion 
of  the  1918-19  beet-sugar  crop,  the  lifting  of  the  refined  sugar 
belonging  to  the  Royal  Commission  and  the  rapid  absorption  of  the 
Jay  an  crop,  brought  about,  early  in  May,  a  sudden  change.  Orders 
began  to  pour  in,  and  from  a  condition  of  surplus  the  country  passed 
to  a  condition  of  scarcity,  which,  aggravated  by  harbor  strikes  and 
an  unprecedented  demand  for  sugar,  continued  with  increasing  sever^ 
ity  throughout  the  year. 

As  early  as  July,  in  the  general  expectation  that  Government  con- 
trol would  end  with  the  year,  purchases  began  to  be  made  of  the 
1919-20  Cuban  crop.  The  prices  paid  were  then  about  6.50  f.  o.  b. 
Cuba  (a  full  cent  above  the  price  paid  by  the  Equalization  Board  for 
the  1918-19  crop)  and  the  price  steadily  advanced  to  the  close  of 
the  year. 

Equalization  Board  continued. — In  August,  1919,  the  Equalization 
Board  received  an  oflFer  from  Cuban  producers  to  negotiate  for  the 
1920  crop,  and  this  offer  was  transmitted  to  the  President  with  the 
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recommendation  that  it  be  accepted — one  member  dissenting.  No 
action,  however,  was  taken  at  this  time,  but  in  October  under  pressure 
from  the  public,  suffering  from  the  increasing  sugar  shortage,  Con> 
gress  took  the  matter  in  hand  in  the  form  of  the  McNary  bill  for  con- 
tinuing the  Equalization  Board  for  another  year.  In  amended  form 
the  bill  finally  passed,  and  was  signed  by  the  President  on  December 
31,  1919.  The  act  continues  the  Sugar  Equalization  Board  for  an- 
other year  with  broad  powers  over  the  control  and  distribution  of 
sugar.  It  continues  the  licensing  provisions  of  the  Lever  food  control 
act  of  August  10,  1917,  to  Jime  30,  1920,  as  to  the  domestic  product, 
and  to  December  31,  1920,  as  to  all  other  sugars.  It  does  not, 
however,  provide  for  the  power  of  export  embargo  nor  the  power 
of  rationing  through  the  "zone''  arrangement,  which  powers  the 
Board  deemed  necessary  for  effective  work.  The  purchase  of  the 
Cuban  crop  is  left  to  the  discretion  of  the  President,  who  has  let  it  be 
understood  that  it  is  unlikely  that  this  power  will  be  exercised. 

Bearing  ofOavemment  price  regulation  on  profits. — ^Returning  now  to 
Tables  6  and  7  and  considering  profits  in  the  light  of  the  successive 
steps  in  Grovemment  intervention,  it  will  be  seen  that  though  price  reg- 
ulation was  begun  in  1917,  it  did  not  apply  to  refiners,  to  any  appre- 
ciable extent,  until  1918  when  the  new  crop  Cubas  began  to  appear; 
1917  was,  therefore,  for  the  refiners  a  year  of  unregulated  prices,  and 
the  enormous  profits  for  that  year  merely  reflect  the  logical  results 
of  strong  demand  and  scarcity  of  supply.  The  profits  of  1918  were 
about  normal "  (assuming  the  prewar  profits  of  1914  to  be  normal), 
thus  indicating  that  the  Food  Administration's  price  adequately 
protected  consumers  and  yet  was  not  too  drastic  for  refiners.  Profits 
in  1919  were  much  higher  and  Government  regulation  still  con- 
tinued. In  forming  a  judgment  as  to  whether  the  Government 
price  allowed  the  refiners  was  too  high,  two  facts  should  be  con- 
sidered: (1)  The  price  was  arranged  before  the  armistice,  at  a  time 
when  it  was  reasonably  expected  that  costs  would  be  much  higher; 
(2)  the  consumption  of  sugar  for  1919  was  unprecedented,  and  besides 
the  sugar  refined  for  domestic  consumption  large  quantities  were 
refined  for  the  Royal  Conmiission.  The  refineries  therefore  operated 
to  full  capacity — one  of  the  most  important  factors  in  reducing  the 
cost  per  pound. 

4.  Relation  Between   Costs  and  Proftts  and  the  Scale  of 

Production. 

Averages  hy  refineries  and  averages  hy  poundage. — In  an  average  by 
poundage  the  costs  or  profits  of  the  large  refineries  have  a  greater 
weight  in  determining  the  average  cost  or  profit  than  the  smali 
refineries,  while  in  an  average  by  refineries  aU  refineries  have  the 

«  See  p.  35  and  footnote. 
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same  weight.  Hence  the  average  cost  or  profit  by  poundage  tends 
to  conform  to  the  cost  or  profit  of  the  large  refineries,  while  in  the 
average  by  refineries  there  is  no  such  tendency.  It  follows,  then, 
that  if,  when  averaging  by  poundage  the  cost  is  smaller  or  the  profit 
lai^er  than  when  averaging  by  refineries,  the  inference  is  that  there 
is  economy  in  large-scale  production.'* 

Studying  the  averages  in  the  light  of  this  principle,  it  will  be  seen 
that  there  is  no  very  marked  tendency  in  favor  of  the  large  refinery — 
certainly  no  such  marked  tendency  as  is  observable  in  the  case  of 
the  manufacture  of  raw  sugar .'•  Taking  cost  of  raws  the  evidence 
is  in  favor  of  the  large  establishment  in  1914,  1915,  1916,  and  1917, 
but  not  in  1918  and  1919.  Taking  refinery  costs  the  evidence  is 
in  favor  of  the  smaller  establishments  in  every  year  except  1914 
and  1916.  Taking  marketing  costs  the  evidence  is  for  the  large 
establishments  in  1914,  1915,  1916,  1918,  and  1919,  and  for  the 
small  establishments  in  1917.  Taking  receipts  for  by-products  the 
evidence  is  decidedly  for  the  large  establishments  in  every  year. 
It  thus  appears  that  taking  the  items  of  cost  separately  the  evidence 
is  inconclusive,  but  when  all  of  these  items  are  combined  and  deducted 
from  the  price,  thus  obtaining  the  profit,  the  evidence  points  strongly 
to  the  advantage  of  the  large  establishments.  For  every  year  the 
average  by  poundage  is  distinctly  larger  than  the  average  by  refineries. 

An  optimum  size. — ^A  more  detailed  study  of  costs  and  prices  than 
can  be  here  made  without  revealing  the  identity  of  individual  fac- 
tories would  seem  to  confirm  for  the  refining  industry,  the  economic 
concept  of  an  optimum  size,  i.  e.>  that  the  economies  of  large-scale 
production  prevail  up  to  a  certain  point,  after  which  there  is  little 
or  no  gain  in  increasing  the  size  of  plant. 

Large-scale  prvductUm  and  combination. — ^Again  there  is  internal 
evidence  that  in  considering  the  economies  of  large-scale  production, 
it  makes  a  difference  whether  the  large-scale  production  was  attained 
under  competition  or  in  an  effort  to  secure  monopoly.  The  pro- 
moters of  the  former  sugar  monopoly  in  order  to  induce  competing 
establishments  to  come  into  the  combination  appear  to  have  made 
concessions  to  some  of  the  competitors,  which  resulted  in  incorporat- 
*mg  in  the  "trust"  units  of  comparatively  low  efficiency.  Hence, 
from  a  business  point  of  view,  however  much  this  may  have  been 
justified  by  monopoly  profit,  it  was  not  justified  by  that  form  of 
profit  which  flows  from  the  economy  of  large-scale  production. 

*  Tbe fnfenmoemay  not  be  Justified.  II some  other  olrcumstance  Is  always  present  with  the  largeestab- 
l^shments  which  is  abamt  from  the  small  establishments  it  may  be  this  other  circumstance  which  is  the 
canse  oC  the  eoonomy  and  not  the  scale  of  production.  The  sugar  factories  of  Cuba  average  much  larger 
ia  sia»  than  tboas  of  Louisiana  and  also  show  a  much  lower  average  cost  of  production.  But  in  this  case 
t^  towntas  of  ooat  is  due  to  the  fact  that  they  are  in  Cuba  rather  than  to  the  fact  that  they  are  large. 
N^nrtbden,  where  no  such  universal  oonoomitant  is  discoverable,  the  inference  may  be  accepted. 

*  See  " Corts  flf  Ftoduotion  in  the  Sugar  Industry/'  pp.  l^ao. 
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Gdhiloid  (see  PTroxyliii  plastics) 

0i0alQieflitan(8eeI*yrozyli]ipiMtlc8) 

GoBus  of  Dyw  md  Coal-Tar  Chemicals,  1917  (No.  6,  Tariff  Informa- 

UoofMas). 
Ccnsas  of  Dyes  and  Coal-Tar  Chemicals,  1918  (Na  11,  Tariff  Inform 

mstion  Series). 

Otfite  (tee  IncaDdesomt  sas  mantles) 

Cerium  metal  (see  Inoanaesoent  gas  mantles) 

Oriomnitntes  (see  Incandescent  gas  mantles) 

naias,  iron  or  steel 

CbalxB, 
Chalk. 


Cbafflols  skins 

Cbiffiomile  flowers , 

Cfatrooal  (see  Hardwood  distillation  industry) . 

CheniQes  (see  Silk  pile  fiibrics) 

Chess  baUs , 

Chcsimen. , 

Chicle. 


Chins:  Tariff  (History  and  System). 

Chiuware 

Chinese  Indostrles 

Chinese  nat  oil  and  other  nut  oils . . . 

ChloraJ  hydrate 

Chlcrstcofsoda 

Chloride  of: 

Lime,  or  bleadiing  powder 

Sulphur 

Tin 


Zinc 

Chlorine  and  liquid  chlorine 

Chlorofonn 

ChJoroph"ll  extract 

Chramate  of: 

Iron,  or  chromic  ore 

Potash  (see  Chromium  compounds) 

Soda  (see  Chromium  compounds) 

Chrome  or  chromium  metal— wrroehrome  or  ferrochromium . 

<Tinnne  acetate  (see  Chromium  compounds) 

<'hrome  alum  (see  Chromium  compounds) 
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<^hrumic  arid  (see  Chromiimi  compounds) 
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Cloth: 

Cotton. 


Flai.  hamp,  or  ramie. 
Wool 
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♦;«i-lar  explosives  (act  Sept.  8, 191«) 
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J[<«  leaves : 

C'«aine  and  cocaine  salts 

^oc^tilusindicus 

(.ucfaioMi 

[!'*«,  or  cacao,  crude  and  flter,  leaves  and  shells  of 

^uidehoootate 

^"Qt  hotter  and  subsUtutes 
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Bubjert. 


CoooB  and  rattan  mats  and  mattings. 
Coconut,  shell,  meat,  shredded,  oil .. 


Cocoons,8ilk 

Cod  and  cod  liver  oil. 
Coffee 


Coir  or  cocoa  liber , 

Kfltsand  matting  of. 

Yams 

Collapsible  tubes 

Cellars  and  cuffs: 

Cotton 

Linen 

Collodion  (see  Pj'rox.  lln  plastics) . 

Colooynth,  fnit 

Colonial  Tariff  Policies: 

Belgium 

British  Empire - 

Crown  Col  mies  and  India. 
Self-^ovemin  r  Dominions. 

Australia 

New  Zealand 

Union  of  South  Africa . 

Canada 

Newfoundland 

France 

Germany 

Italy 


Status. 
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Composition  metal  leaf 
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Confectionery .» 
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Copper: 

Alloys,  rolling  mill  products,  sheets, rods,  wire,  castings 

Unmanufactured 

Bottoms 
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Roll Ing  and  wire  mill  products ; 
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Com  oil. 
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N.s.  p.  f 
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OandFL. 


Cosmetics  and  perfumery  (see  also  act  of  Oct.  ^,  1917,  providing  addi- 
tional dutv  on  alcohoUc  content  of  perfumes). 

Costs  of  Proauction  in  the  Sugar  Industry  (No.  9.  Tariff  Information 
Series). 

Costs  of  Production  of  Dyes,  1918-19  (No.  15,  Tariff  Information 
Series). 

Cotton  bagging.  Jute 
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Sabject. 


CoCton: 

Bath  mats 

Batting 

BeltmjF,  for  machinery 

Blankets  and  quilts 

Card  laps,  sliver,  and  roving. 

Carpets  and  mats 

Chenille  foods 

Cloth 

Tracing 

Waterproof 

Clothing,  ready-made 

Collars  and  aiffs 

Corsets 


Crochet,  darning,  and  embroidery . 

Curtains- 
Chenille 

Lace 

Nottingham  lace 

Embroideries,  laces,  etc 

Gloves 


Handkerchiefs  and  mufflers- 
Embroidered  

Not  ornamented 

Hosiery 

Jacquard  figured  goods 

Knit  goods 

Laces  and  articles  made  thereof. 

LIntcrs 

ManufiBCtures,  n.  s.  p.  f .  * 

Mop  rags 

Nottingham  lace  curtains 

Oilcloth 

Pile  fabrics 

Pillow  cases 

Polishing  cloth  s 

Raw 


Sewing  thread... 

Sheets 

Small  wares 

Table  damask . . . 

Towels 

Tracing  dotb 

Cndorwear 

Washcloths 

Waste 

Waterproof  cloth . 
W^earing  apparel. 

Knit 

Lace 

Ready-made . 
Vam 


Tariff  act  of  1913. 


Status. 


Cotton  Venetians:  Import  Trade  and  Domestic  Production  (No.  10, 

TarifT  Fnformation  Series). 
CflttoD  Yam:  Import  and  Export  Trade  in  Relation  to  the  Tariff  (No. 

12.  TarifT  Information  Series). 

Cott(xi-and-silk  cloths 

C«tton  and  silk  industries,  Recent  developments  in  the  Japanese . . 

^yoos  and  fuaains 

Cram  of  tartar  (see  Argols  and  crude  tartar) 

^■fnm  separators , 

<^  vegetal 

Cnjrible  steel , 

Oude  steel , 

Cryolite,  or  kryoUth 

Cadbw 


Cnltixatora  (see  A4ivicultural  implements) 

Cartains  and  articles  made  on  Nottingham  laoe-curtain  machine. 

Cattery  (see  Knives) 

Jat  nails  and  spikes 

CyiDafflid,  or  cyanimide 

Cyanides  of  potash  and  soda. 


I^udelioo  root: 

^*roiuid 

^^nj?rooiid 

Klf!^***?*'"-*^-' 

wijobns,  glass 

jjwtsl  instruments 

''^^tccAted  potatoes  (see  Potato  products). 
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Subject. 


Status. 


Tariff  act  of  1911. 


Dextrine  and  British  gum 

Potato  (see  Potato  product*)) 

Dials,  watch  and  other  instruments,  enameled 

Diamond  dust  and  bort  (see  Abrasives) 

Diatomaceous  earth  (see  .\brasfves) 

Dice  (see  Dominoes,  Poker  chips,  etc.) 

Digest  of  Commercial  Treaties  of  the  World 

Disk  harrows  (see  Agricultural  implements) 

Distilled  and  essential  oil* 

Dogwood,  Jamaica 

Dolls  and  toys 

Domestic  Potato- Products  Industry,  The '. !!!.!!!!..! 

Dominoes  (see  Dice,  Poker  chips,  etc.) 

Draftmen's  instruments 

Draughts  (see  Dice,  Poker  chips,  etc.) 

Dress  goods,  woolen 

Dried  blood 

I  >ried  eggs  and  eeg  products .......]...!... 

Dried  potatoes  (see  Potato  products) 

Drills.  a<!ricultural  (see  Agricultural  implements) 

Dross  lead 

Dumping  and  Unfair  Competition .!....!!..!!!!!!!!!!!!!! 

Dyes  tact  Sept.  s,  1916:  see  Report  on  Dye-stufT  Situation  in  the 
Textile  Industries:  Census  of  Dves  and  Coal-tar  Chemicals,  1917: 
Census  of  Dyes  and  Coal-tar  Chemicals,  1918:  Cost  of  Production 
01  Dyes,  191S-19:  Dves  and  Related  Coal-tar  Chemicals.) 

Dyes  and  other  Coal-Tar  '^'hemicals 

DyestufT  Situation  in  the  Textile  Industry  (No.  2,  Tariff  Information 
Series). 

Dyes  and  Related  C^al-Tar  Chemicals 

Dynamite  (see  Explosives) 
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Earthenware,  common  yellow,  brown,  or  gray. 

Earthenware,  Rockingham  

Ecgonine  (cocaine)  and  derivatives 

Eggs,  dried,  and  egg  products 

Eggs,  frozen,  and  egg  products 

Elm  bark 

Emery  (see  Abrasives) 

Enamel  paints 

Enamel  ware 

Enameled  upholstery  leather 

Enfleurage  grea.ses  and  floral  essences 

Epsom  salts  (see  Magnesium  compounds) 

Ergot 


....do... 
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391 
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W  

Ethers  and  esters 

Ethyl  acetate  and  ethyl  cliloride  (see  Ethers  and  esters;. 

Eucalyptoi 

Eucalyptus  oil  (see  Oils,  distilled  and  essential). . .' 

Explosives 

Extracts  and  decoctions  of  nutgalLs 
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FabriOB,  woven  silk 

Fans 

Farm  wagons 

Feathers  and  flowers 

Felt,  adhefi  ve 

Fencing,  woven  wire,  and  poultry  netting. 
Fennel 


Ferroalloys,  minor: 
Ferro— 

Aluminum 

Boron 

Cerium 

Phosphorus 

Uranium 

Zirconium 

Ferrochrome  (see  Chrome,  etc.) 

Ferrochromium 

Ferrocvanides  and  ferricyanides  of  potash  and  soda. 

Ferro-ferri-cyanide  blues 

Ferromanganese  and  spiogeleisen 

Ferromolybdenum  (see  Molybdenum) 

Ferrotitanium  (see  Titanium) 

Ferrotungsten 

Ferrovanadium 

Files. 


Filled  and  coated  cloths 

Films  (see  Photographic  goods). 
Filter  masse 
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Subject. 


FirorCUttdstMlsamCaeeBsbaiiu 

Finanna 

Fire  eztingnishere  (soe  CarfcKxi  tetnohloride). 

Ftmrorks 

First  amiinkl  report 

FHh 


Fishsoands 

FbTorjni^  extracts 

FhTora  (act  Sept.  8, 1916) 

Flax  (see  also  Unen) 

GQl  nf  ttinjr,  nets,  etc 

Xeasurinj;  tapes 

Threads,  twines,  etc 

Yams.. A 

Flax,  hemp,  and  ramie  yams 

Flaxseed  (see  report  on  Agricultural  Trade  with  Canada) 

Flaxseed  and  linseed  oil  (see  Oils,  expressed) 

Flints  and  flintstones  (see  A  brasives) 

FV»,silk 

Floor; 

Potato  (see  The  Domestic  Potato-Products  Industry) , 

Wheat 

Flowers,  chamomile 

Fkmers  and  feathers 

Fluoric  acid ^ 

Fhiorite,  or  fluorspar 

Forged  spikes 

Formaldehyde  sohition,  or  formalin 

Formic  add  (see  Acids  of_par.  1,  etc.) 

Frsnce  (see  Colonial  Tariff  Policies) 

Free  cones  in  Ports  of  the  United  States 

French  chalk  (see  Talc),  advanced  in  value 

CmAt 

Frosen  eggs  and  egg  products 

Fuller's  earth 

Fulminates 

Fotminattng  powder 

Fws: 

Dressed,  and  manufactures  of 

Undressed 

Fnr-felthats 

Fiael  oil,  or  amylic  alO(A6l 

Fwtic 
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Galena  (see  Lead  ore) 

Cftllicacid  (see  Tannic  acid,  Acids  of  par.  1) 

Gambier,  cutch,  mangrove,  and  kino  (including  terra  Japonioa,  par 
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do 

do 
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In  progress. 
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Printed.... 


Gamboge 

Garnet,  abrasive  (see  Abrasives) 

Gas  and  lamp  black 

Gas  mantles  (No.  14,  Tariff  Information  Series) 

Gas-mantle  scrap  (see  O  as  mantles) 

Gtbtm,  glue,  glue  size,  isinglass  and  prepared  fl.sh  sounds,  agar-agar 
G«Dtian 


Germany  (see  Colonial  Tariff  Policies) 

GUI  nettings 

Gla&s: 

Blown  ware 

Bottles 

Cast,  polished,  plate,  unsilvered 

Decanters 

Demijohns 

Indu-stry  as  Affected  by  the  War  (No.  3,  Tariff  Information  Series) 

Optfeal'and  Chemical  Glassware 

Pressed  ware 

Glauber's  salt,  sodium  sulphate 

Ghzes.  fluxes,  enamels,  and  colors,  ceramic  and  glass 

Glove  leather 

Glovw: 

Cotton 


Leather. 


GkioQse  (see  Molasses) . 
Gloe: 

Site 

Stock 


In  progress. 

do 

Ms 

In  progress. 
Printed.... 
Printed.... 
In  progress. 

Ms 

In  progress. 
do 


Ms 

Ms 

Ms 

Ms 

Ms 

Printed*... 
Printed.... 

Ms 

Ms 

In  proRress 
In  progress. 

Ms 


Mn. 

Ms. 

Ms. 
Ms. 


Tanff  act  of  1913. 


Schedule. 


A. 

C. 
A. 

N 


G 

A  and  FL. 
A 


FL. 
J... 
J... 
J... 
J... 
J... 
Q.. 
A.. 
B.. 
L.. 


FL , 

FL 

N.8.  P.  F. 

N 

FL 

B 

FL 

A 

A 


A.. 

FL. 
G.. 
B.. 
FL. 
FL. 


N 

FL 

N 

A 

N.S.  P.  F. 

N.8.  P.F 
A 


N.S. P.F. 
NS.  P.  F 

FL 

A 

C 

C 

A 

A 


B. 

B 

B. 

B. 

B. 


B. 

A. 
A. 

N. 


NandFL. 
E 


Parar 
graph. 


I 


0 
133 


344 


316 

34,410 

40 


485 
270 
275 
260 
270 
270 
312 
45 


313 

581 
044 

»  •  •  • 

347 
387 

76 
554 

32 
1 


60 
621 
203 

76 
490 
490 

348 

491 

354 

33 


470 
53 

154 

1.S4 

34 

30 


271 

84 
83 
88 
84 
83 


A. 

FL 


84 

67 

63 

359 

260 

.361. 

362,363 

364,495 

178 

34 
504 
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Subject. 


Olircerin 

Olycerophosphorlc  acid  and  salts  and  compounds  thereof 

Gold  leaf 

Graphite .• 

Grindstones  (see  Abrasives;  see  also  pars.  438  and  614  Free  List). 

Grit,  shot  and  sand  made  of  iron  or  steel  (see  Abrasives) 

Guano  and  basic  slag 

Guarana 

Guaiac 


Guaiacol,  compounds  and  preparations  of. 
Gum: 

Amber  and  amberoid 

Arabic  or  Senegal 

Camphor 

Chicle 

Dextrine  or  British  gum 


Hair: 

Alpaca 

Angora  goat 

Camels 

Curled,  for  beds,  etc , 

Hiunan 

Haircloth 

Handkerchiefs: 

Cotton 

Cotton,  made  in  part  of  laoe. 

Linen 

Silk 


Hardwood  distillation  industry , 

Hat  braids  and  manulactures  of,  ramie 

Batter's  plush 

Harvesters  (see  Agricultural  implements) 

Hay  (see  report  on  Agricultural  Trade  with  Canada) 

Headers  (see  Aijricultural  implements) 

Healing  plasters  and  court  plaster , 

Heavy  spar  (see  Barium  compounds) , 

Hemp 

Hempseed 

Hempseed  oil 

Hide  rope , 

Hides  of  cattle,  raw 

Hones  (see  Abrasives) 

Ho^fs,  immanufactured 

Hooks  and  eyes,  buctles,  snap  fasteners 

Horse,  mule  and  ox  shoes 

Horsrahoe  nails 

Horns,  unmanufactured 

Hose,  nydraulic  or  flume 

Hospital  utensils 

Human  hair 

Hydrate  of  baryta,  barium  hydroxide  or  caustic  baryta  (see  Barium 
comnounds). 

Hydraulic  or  flume  hose 

Hydrochloric  or  muriatic  add 

Hydrofluoric  acid 

Hydrosulphite  of  soda 

Hyoscyamus,  leaves 

Hyposulphite  of  soda 


Status. 


Ms 

Ms 

Ms 

Printed..., 

Ms 

Ms 

In  progress. 

do 

do 

do 


.do. 
.do. 
.do. 
.do. 


Ms 


In  progress. 

do 

do 

do 

do 

do 


.do. 
.do. 
.do. 
do. 


Ms 

In  progress. 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Mff 

In  progress. 
Ms 


do 

Ms 

Ms 

Ms 

In  progress. 

Ms 

Ms 

In  progress. 
Ms.... 


Ms 

Ms 

Ms 

Ms 

In  progress. 
Ms 


Iceland  moss 
Ichthvol 


In  progress, 
.do 


Imitatirn  pearls  (sco  Beads  and  sranglcs) Ms 

Incandescent  Gas  Mantles  f  No.  14,  Tariff  Information  Series) '  Printed 


Indian  red,  and  oxides  of  iron 

Indigo  (act  Sept .  8,  1916) , 

Ink  and  ink  powders 

Instruments: 

Dental 

Draftmen's 

Surgical  (see  Surgical  Instrument  Industry,  No.  7,  Tariff  Infor- 
mation Series). 

Interim  Legislation 

Ingots: 

Nickel Ms 

Steel,  co<rsjed,  rolled,  hammered,  etc (Ms 

Steel,  rolled,  hammered,  etc 

Iodine 

Iodine  compounds 


In  progress. 

do 

do 


....do... 
Ms 

Printed . 

Printed*. 


Ms 

In  progress. 
do 


Tariff  act  of  1913. 


■ 
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FL 
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FL 

391 

Q 

FL 
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FL 
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FL 

FL 
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FL 
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F. 

274 

FL 
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N.S.P. 
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f. 

27 
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67 
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f. 

FL 
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154 

A. 


55 
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FL 
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155 
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Subject. 


Iodide  of  pota^^lum  (see  Iodine  oompounds) , 

Iodoform  and  potassium  iodide  (see  iodine  oompounds) 

Ipecac. 


Iridium  and  osmiridium. 
Iron: 

Blooms 

Cbromate  of 

Inpfgs 

Kentledge 

Loops 

Ore 


Ore.  manfaniiisrous 

Oxide  of  (see  Pigments) , 
Slate. 


Sulphate  of , 

SuIphuretoL , 

Iron  and  steel: 

Air  rifles 

Ani;Ies , 

Antifriction  balls , 

.Vnvlls 

Axle  ban , 

Axle  blanks , 

Axles  and  parts , 

Ball  bearings , 

Band- 
Cut  to  lengths 

Partly  manulactnred. 

Barbed  wire 

Beams , 

Bicycles  and  twts , 

Billets : 

Blades,  knife,  etc , 

Blooms 

Boiler , 

Bolts 

Brads , 

Buckles , 

Budding  kmives , 

B  uilding  torma , 

Bulb  beams , 

Car-truck  channels , 

Card  clothing , 

Castings 

Chain  or  chains , 

Channels 

Clasp  knives , 

Columns  and  posts 

Corset- 


Steels 

Cut- 
Nails 

Spikes , 

Deck  beams 

Drpss  steels 

Fasteners,  snap 

Frames , 

Girders 

Hinges , 

Hobnails 

Hoop- 
Cut  to  lengths , 

Partly  manufactured . 

Horseshoe: 

Nails 

Nail  rods 

Horseshoes 


Josts. 

Manicure  knives 

Motor  cycles  and  parts. 

Mole  shoes 

Muskets 

Nail  rods 

Nuts 

Ox  shoes 

Penknives. 

Pistols 

Pocket  knives 


17e51»H» 8 


Status. 


Ms. 
Ms. 
Ms. 

Ms. 


Ms.. 
Msi. 
Ms.. 

Ms.. 
Ms., 
Ms.. 
Ms.. 
Ms., 
Ms.. 
Ms.. 
Ms.. 


In  progress. 

Ms 

Ms 

In  progress. 

Ms 

Ms 

Ms 

Ms 


Ms 

Ms 

Ms 

Ms 

In  progress. 

Ms 

Ms 

Ms 

In  progress. 

do 

Ms 

In  progress. 

Ms 

Ms 

Ms 

Ms 

In  progress. 

Ms 

Ms 

Ms 

Ms 

Ms 


In  progress. 
do. 


Ms 

Ms 

Ms 

In  progress. 

Ms 

Ms 

Ms 

In  progress. 
Ms 


Ms. 

Ms, 

Ms. 
Ms, 
Ms. 


Ms 

Ms 

Ms 

In  progress. 

Ms 

In  progress. 

Ms 

In  progress. 

Ms 

Ms 

In  progress. 
Ms 


Tarlitaotofl913. 


Schedule. 
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C 
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C 
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FL 
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C 
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FL 

C 
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C 
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C 

104 

C 

104 

C 
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C 

C  and  FL. 
C 
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C 

104 

C 

128 

C 

104 

C 

114 

C 

114 

FL 

FL 

C 

554 

554 
104 

C 

114 

C 

151 

C 

104 

C 

104 

C 

123 

FL 

FL 

FL 

FL 

FL 

FL 

FL 

C 

554 

509 
509 

554 
554 
554 
613 
104 

C 

128 

C 

120 

FL 

C 

554 
132 

C 

113 

C 

123 

FL 

C 

554 

128 

Q^ 

133 

128 
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Subject. 


Iron  and  steel— Continued. 

Pruning  knives 

Railway- 
Bars 

Fishplates 

Tires 

Wheels 

Razors 

Rifles 

Rivet  rods 

Roller  hearings 

Saws 

Scissors 

Screw  rods,  wire 

Shears 

Shotguns .* 

Side  arms 

Slabs 

Spikes 

Structural 

Sword  blades 

Swords 

Tacks 

Taggers'  tin 

Teme  plates 

*     Tin  plate,  coated  with  metal 

Tires,  locomotive 

Washers 

Wire- 
Covered  with  cotton,  silk,  etc 

Flat 

Nails 

Rods- 
Cold  rolled,  etc 

N.s.p.f. 

Round 

Staples 

Isinglass 

Istle  or  Tampioo  fiber 

Dressed,  dyed,  or  combed 

Italy  (see  Colonial  Tariff  Policies) 

Ivy  root,  laurel  root,  briar  root,  and  briar  wood. 

Jacquard  figured  cotton: 

Manufoctures  of 

Upholstery  goods 


Jalap. 

Japan: 

Tariff  (History  and  System) , 

Trade  During  the  War 

Japanese  Cotton  and  Silk  Industries,  Recent  developments  in  the. 

Japanese  Industry  before  the  War , 

Jas  imine  oi  1 

Jewels,  clock,  watch,  or  meter 

Juniper  oil 

Jute  and  Jute  butts 

Burlaps,  not  processed 

bleached,  dyed,  etc. 

Burlap  bags  and  sacks , 

Cotton  bagging  of  jute , 

Yams 


Kainite 

Kaolin. 

Kauri 

Kapoc 

Kelp 

Knives: 

ArtisU' 

Bench 

Bread 

Budding... 

Butchers' . . 

Butter 

Carpenters'. 

Carving 

Cheese. 

Clasp 

Cooks' 

Curriers' — 

Drawing... 


Tariff  act  of  1913. 


Status. 


Schedule. 


Para- 
graph. 


Ms. 


Ms 

In  progress. . 

Ms 

Ms 

Ms 

In  progress. . 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

In  progress. . ! 

Ms I 

Ms I 

Ms I 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

In  progress. 

Ms 

In  progress. 
Ms 


Ms 

Ms 

Ms 

Ms 

In  progress. , 

do 

do 

In  progress., 
Ms 


FL. 
C... 
C... 
C... 
C... 
C... 
C... 
C... 
C... 
C... 
C... 
C... 
C... 
C... 
FL. 
FL. 
C... 
C... 
C... 
FL. 
C... 
C... 
C... 
C... 
C... 


C... 
C... 
FL. 


In  progress. 

do 

Ms 


Ms 

Printed.... 
In  progress. 

Ms 

In  progress. 

Ms 

In  progress. 

do 

....do 

do 

do 

.....do 

.....do 


Ms 

In  progress. . 

Ms 

Ms 

Ms 


Ms. 
Ms. 
Ms. 
Ms. 
Ms. 
Ms. 
Ms. 
Ms. 
Ms. 
Ms. 
Ms. 
Ms. 
Ms. 


C... 
C... 
C... 
FL. 
A.. 
FL. 
J... 


I... 
I... 
FL. 


A.. 

C. 
A.. 
FL. 
FL. 
J... 
J... 
J... 
J... 


FL. 
B.. 
FL. 
FL. 
FL. 

C. 
C 
C. 
C. 
C. 
C. 
C. 
C 
C 
C. 
C. 
C. 
C. 


m 

587 
10^ 
143 
142 
128 
132 
113 
106 

12S! 
113 
1» 
132 
129 
613 

104 
129 
129 
554 
109 
109 
109 
142 
123 

114 
114 
554 

113 
113 
114 
554 
34 
497 
2S5 


168 


258 
258 
519 


46 
161 

46 
4»7 

408 
279 
2*^1 
408 
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525 
76 
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497 
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128 
130 
130 
130 
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190 
I2S 
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Sabjcct. 


Knives—Continoed. 

FUTjers' 

Flesbjng. 

Frait 

Hay 

Hunting 

Kitchen 

Manjcore 

Painters' 

Palette 

Plumbers* 

Pruning 

Shoe 

Table 

Tanners' 

Vedietable 

Kohl-rabi  seed 

Kryolith,  or  cryolite 

Kyanite,  or  cyanite,  and  kainite . 


LalKtratory  glassware , 

Lac  dye,  oude,  seed,  button,  stick,  and  shell. 

Laoes,  embroideries,  etc,  cotton 

Lactvineand  casein , 

L«ctart(9ee  Lactic  acid) 

Lactic  add  (see  Acids  of  par.  1,  etc.) 

Lahn,  or  lame , 

Laurel  root,  ivy  root,  briar  root,  etc , 

Lead: 

Acetate  of , 

Bullion. 

Compounds  of ,  n.  s.  p.  f 

Dross. 

llanafactures  of 

Nitrate  of 

Ores 


Oxides  of  (see  Pigments),  litharge,  orange  mineral,  red  lead 

Pigs  or  bars 

8crap. 

Leather: 

Board 

Compressed 

Cut 


Olove 

Manufactures  of. 
N.  s.  p.  f . 


lemoniPBSS  and  dtroneUa  oil. 
I^moD: 

Juice 

oa. 


Peel 

Umons  (see  CItnu  fruits) 

Legislstioa,  Interim 

LcntOs,  beans  and 

^^nr  dock  movements 

Ucorice: 

Extracts  of , 

Koot , 

Ume: 

Borate  of  r see  Boradc  acid) . . 

Chloride  of , 

Citrate  of  (see  Qtric  add). . . . 

Juice , 

Nitrogen  (caldum  oyanimid). 


Umcs  (see  Citrus  fruits) 

unen: 

CoOars  and  culb 

Haodkerchiefs 

Hydraulic  or  flume  hose. 
Pile  fabrics. 


Wearing  apparel. 
WoTen  fabrics... 


.    All  other  manufactures  ol 

HadeumoroUdoth 

Ltaten,  cotton 

Uoniddilorfne 

U!wimdtrBte(8eeQtrioadd) 

Utbapttie  (see  Barium  oompoonda) . 

utoias 

l^oondiVe  ttra/jjon  or  iteel .' '.'.'/.'.. 


Btatus. 


Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

In  progress. 

Ms 

Ms 


Printed 

In  progress. 

do 

Ms 

Printed.... 

do 

Ms 

Ms 


Ms. 
Ms. 

Ms. 
Ms. 
Ms. 
Ms. 
Ms. 
Ms. 
Ms. 
Ms. 


In  progress. 

do 

do 

Ms 

Ms 

In  progress. 
do 


Ms 

Ms 

Ms 

In  process. 
Printed.... 

Ms 

Ms 


Ms. 
Ms. 


Printed.... 

Ms 

Ms 

&i  progress. 

Ms 

In  progress. 
do 


do 

do 

Ms 

In  progress. 

do 

do 

....do 

do 


Ms 

Is 

Is 

Q  progress, 
fs 
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FL 

A 
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A.. 
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FL 
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57 
152 
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350 
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46 
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161 
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12 
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SUBJECT  IKDBX  TO  TABIFF  DfTFOBMATION  SUBVEYS. 


Subject. 


Looomotlves.  stMin. . . 

Logwood,  extnot 

Logwood,  erode 

Loadon  purple 

Lumber  Industry,  The , 


MaceoU 

Machine  tools 

Madder  and  extraots  of 

Magaeslte,  crude  and  oalolned. 

Magnesite  Industry,  The 

Magnesium  and  its  alloys 

Magnesium  citrate  (see  (Xtrlo  add,  etc.) . 
Magnesium  compounds: 
Magnesia,  calcined^ 

Carbonate  of,  precipitated 

Sulphate  of 

Manganese  ore 

Manganese,  oxide  and  ore  of 

Manila. 


Cables  and  cwdage. 
V<mT|i^ 


Maple: 

Sirop 

Sugar '. 

Marshmallow  or  althea  root. 
Masks 


Matches 

Matte  (see  Copper  ore,  etc.) 

Mats  or  matting: 

Cocoa  fiber 

Straw  or  other  vegetable  substance . . 

Vegetable  fiber  except  cotton 

Menthol 

Mercurial  preparations 

Mercury  or  quicksilver  (see  QuicksHver). 

Millstones  (see  Abrasives) 

Mineral  salts 

Minor  ferro-alloys: 
Ferro— 

Aliuninum 

Boron 

(^rium 

Phosphorus 

Uranium 

Zirconium 

Mohair . 


Status. 


Ms. 

Ms 

Ms. 

Ms. 

Ms. 


m  progress. 

Ms. .7!:.... 

Ms 

Ms 

Printed.... 
Ms 

Printed.... 


In  progress. 

do 

Printed.... 

Ms 

In  progress. 


In  progress. 

.....do 

Ms 

Ms 

Ms 

Ms 


In  progress. 

do 

....do 

....do 


Ms. 
Ms. 
Ms. 
Ms. 


Molasses 

Molybdenite 

Molybdenum  and  ferromolybdenum 

Molybdenum  ores 

Monazite  sand  (see  Qas  mantles) 

Monohydrated  sodium  carbonate 

Moss  and  seaweeds 

Most-favored-nation  clause  in  commercial  ^^ties  (see  Reelprodty 
and  Commercial  Treaties). 

Motion-picture  films  (see  Photographic  plates,  etc.) 

Movements: 

Clock 

Marking  of 

Watch 

Mule  shoes 

Musical  instruments  and  phonographs 

Musk 


Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

In  progress. 

Ms 

Ms 

Ms 

Ms 

Printed 

Ms .......... 

In  progress. . 
Printed 


Tariff  act  of  1913. 


Schedule. 


In  progress. . 


Myrobolans  fruit. 
Myrrh 


Nails: 

Cut 

Horseshoe 

Wire,  wrought  iron  or  steel . 

All  other,  etc 

Naphthalene  (act  Sept.  8, 1916) 
Natuiul  tanning  materials 

Naval  stores  industry 

Needles: 

Crochet , 

Knitting , 

Utch 

Sewing  machine 

Tape 


Ms 

Ms 

Ms 

Ms 

Ms 

In  progress.. 

Ms 

In  progress. . 


Ms 

Ms , 

Ms 

Ms 

In  progress. . 
do 


C... 
A.. 

FL. 
FL. 
D.. 


A.. 
C. 

FL. 
FL. 


C 

N.  8.  P.F. 


A 
A 


FL. 
FL. 
J... 
FL. 


E.. 
E.. 
FL. 
N.. 
N.. 
C. 


N.. 
J... 
J... 
A.. 
A.. 
C. 
FL. 
FL. 


Para- 
graph. 


C 

C 

C 

C 

C 

C 

K 

E 

N.S.  P.  F. 

C 

N.  S.  P.  F. 

C 

\ 

N 


N. 


C 

C 

c 

FL 

N 

A 

FL 

N.S.  P.F. 


FL. 
FL. 
FL. 
FL. 


165 

30 

477 

509 


46 
165 
S38 
S39 


143 


42 
42 


540 
497 

ass 

541 

l> 
ITS 
544 
370 
345 


371 

43 

14 


438 
548 


102 
102 
102 
102 
102 
102 

1T7 

102 

i54 

67 

373 


Ms. 

Ms. 
Ms. 
Ms. 
Ms. 
Ms. 


FL. 
FL. 

C 
C. 
C. 
C. 
C. 


380 

161 
161 
161 
554 
373,374 
49 
553 


554 
554 
554 
554 


{ 


624 
626, 
635, 

135 
135 
135 
135 
135 
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Subject. 


Nethflrlaads.  The  (see  Colonial  Tariff  Volides) 

Nets,  fill  nettiDg,  etc.,  flax,  hemp,  or  ramie 

New  Zealand  flax 

Nickel: 

Alloy 

Ban 

Inpd^^etc 

Ore 

Oxide  of 

Nippers  and  pliers 

Niter  cake  or  salt  cake  (sulphate  of  soda,  crude) 

Nitrates  of  soda,  calcium,  and  potash,  and  nitrite  of  soda . 


Nitric  acid 

Nitrite  of  soda , 

Nntgalls  (see  Tannic  acid,  etc.) . 
Nux  vomica 


Oakum 

Oat«  (see  Report  on  Agricultural  Trade  with  CaniEula). 
Ocber 


Odoriferous  or  aromatic  substances,  natural  or  8ynthetic,n.  s.  p.  f . 

Oilcloths,  cotton  and  other  fiber 

Oils: 

Birch  tar 

Chinese  nut *. 

Cod  and  cod  Uvw 

Distilled  and  essential— 

Eucalyptus 

Origanum,  red  or  white 

Pennyroyal 

Peppermint 

Sassafk-as 

Spearmint 

Expressed— 

Bean  or  seaame 

Castor 

Flaxseed 

Linseed 

Peanut 

Poppyseed 

Rapeseed 

Sesame  or  hetjx 

Ichthy  ol 

Palm  and  ]Mim  kernel 

Oilstones  (see  Abrasives) 

Olives : 


Opium 

Derivatives  of , 

Optical  Glass  and  Chemical  Glassware , 

Optical  glass 

Orange  oil , 

Oraoxes  (see  Citrus  fHiits) 

Orchil  or  orchil  liquid  (see  Cudbear) , 

Ores: 

Antimony \. 

Chromic , 

Cobalt 

Iron 


Status. 


In  progress. 

do 

do 


ICs. 
Ms. 

Ms. 
Ms. 
Ms. 
Ms. 
Ms. 

Ms. 


Tariff  act  of  1913. 


Ms 

Ms 

Ms 

In  progress. . 


do 

Ms 

In  progress. 

do 

Bfs 


In  progress. . 

do 

do 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

In  progress. . 
Ms 

In  progress. . 

Ms 

Ms 

Printed 

Ms 

In  progress.. 

do 

Ms 


Schedule. 


Iron,  mangantf  erous . 

Lead-bearing , 

Manganese 

Nickel 


Nickel  matte 

Platinum,  metals. 
Tin 


Tongsten^bearing 

Zinc-bearing 

Orrtaroot , 

Advanced  In  value , 

Otage  orange 

OsnUridium  (see  Iridium) , 

Osmlam,  rhodium,  and  ruthenium 

Outline  of  Works  and  Plans  of  Tariff  Commission , 

Oxallcadd  (see  Acids  of  par.  1) 

Oxides  of  aluminum  (see  Abrasives} 

Ozidei  of  lead,  litharge,  red  lead,  and  orange  mineral(see  Pigments). 


Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

In  progress. . 

Ms 

Ms 

Printed*.... 

Printed 

Ms 

Ms 


J... 
FL. 

C 
C. 
C. 
FL, 
C. 
C. 
FL, 


AandFL. 


PL. 

A.. 

FL. 

FL.. 


FL 
O.. 
A.. 
A.. 
I... 


FL. 
FL. 
FL. 


N.S.P.F. 

N.S.P.F. 
A 

N.S.P.F. 
N.S.P.F. 


A 

A 

A 

A 

A 

A 

A 

A 

FL 

FL 

N.S.P.F. 

O 

A 

A 


Para- 
graph. 


I 


FL. 
A.. 
G.. 
FL, 


FL 

FL 

FL 

FL 

FL 

C 

FL 

FL 

FL 

FL 

•FL 

FL 

C 

N.S.P.F. 
N.S.P.F. 
N.S.P.F. 

C 

FL 


271 
497 

155 
156 
156 
566 

155 

166 

605 

64,67, 

440,580. 

605 

3S7 

67 

624 

558 

559 

192 

55 

49 
254 

561 
561 
561 


46 
46 


45 
45 
45 
45 
45 
45 
46 
46 
561 
561 

2i8 
47 
47 


A 

N.S.P.F.! 
A , 


494 

46 

220 

564 

396 
448 
453 
518 
518 
152 
540 
565 
565 
565 
631 
633 
162 


517 
.... 

•  •  •  • 

56 
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Paints,  colors,  etc. .  n.  r.  p.  f 

Palladium 

Palm  and  palm  kernel  oil 

Papers  and  Books  (No.  1,  Tariff  Information  Series), 

Para-  a<«tphenetidin  (see  Acetphenetidln) 

Paris  green  and  London  purple 

Paris  white 

Pemut  oil  (see  Oils,  expressed) 

Peat  moss 

Pebbles  for  (Ending  (sec  Abrasives) 

Pencil  leads 

Pencils 

Penholders 

Penn7ro3'al  oil  (see  Oils,  distilled  and  essential) 

Pen? 


Pepncrmint  oil  (see  Oils,  distilled  and  essential) 

Perforated  metal 

Perfumery  and  oosmeti^^  (see  a"t  of  Oct.  3.  1917,  providing  addi- 
tional duty  on  alcoholic  content). 

Persian  berries 

Peru  (see  Baltams) 

Phenol,  carbolic  a'-id  (a'^t  Sept.  8. 1916) 

Phenolphthalein 

Phonographs  (see  Musi  -al  instruments) 

Phosphates 

Phosphate  of  soda , 

Phosphorus 

Photographic  goods 

Photographic  plates,  films,  cameras,  motion-picture  films 

Phthalic  a'^id  (act  Sept.  8.  1916) 

Pig  iron  (Bessemer,  basic,  forge,  foundry,  malleable,  low-phosphorus ) 
Pigments  : 

Bla^k  (bone,  ivory,  gas,  lamp) 

Iron  oxide 

Lead  oxides  (litharge,  orange  mineral) 

Ultramarine  blue 

Vandyke  brown  (Cassell  brown  or  earth) 

Vermilion  reds 

Pigs: 

I.«ead , 

Nickel 

Tin 

Zinc 

Pile  fabrics: 

Cotton , 

Flax,  hemp,  or  ramie 

Silk 

Pine  oils  (see  Naval  stores  industry) 

Pipes  and  smokers'  articles 

Pistols: 

Automatic 

Magarine 

Revolving 

Pit  saws 

Pitch  and  tar  of  wood  (see  Hardwood  distillation  industry;  Naval 
stores  industry) 

Plate  glass,  cast,  polished,  unsilvered 

Plates: 

Aluminum 

Copper 

Iron  or  steel,  coated  with  tin,  etc 

Nickel 

Teme 

Tin 

Plated  anci  sterling  silver  ware 

Platinum: 

Crude ? 

Manufactures  of,  n.  s.  p  f 

Refined 

Pliers  and  niopers 

Plumbago  (sec  Graphite) 

Plush,  hatters' 

Poker  chins  (see  T)ioe.  dominoes,  etc.) 

Polishing  cloths,  mop  rags,  etc 

Pomegranate 

Pool  balls  (see  Dice,  dominoes,  et'? ) 

Poplar  bark 

Poppyseeds 

Poppv-seed  oil  (see  Oils,  expressed) 

Potash  Industry,  The 

Potash  and  potassium  compounds 


Tariff  act  of  1913. 


Status. 


In  progress. 

Ms 

Ms 

Printed  •. . 

Ms 

Ms 

Ms.... 

Ms 

Ms 

Ms 

In  progress. 

do 

....do 

....do 

do 

do 

....do 


Schedule. 


A.. 

PL. 
FL. 


do. 


A 

FL 

A 

A 

N 

N.8.P.F. 

N 

N 

N 

N.8.  P.  F. 

C 

A 

N.S.  P.  F. 
A 


Ms 

Ms 

In  progress. . 

Ms 

Ms 

In  progress. . 

Ms 

Ms 

Ms 

In  progress. 

Ms 

Ms 


A. 
A. 


Ms. 


Ms. 
Ms. 
Ms. 
Ms. 


Ms 

In  progress. 

Ms 

Ms 

Ms 


In  progress. 

do 

do 

do 

Ms 


A 

N 

FL 

A 

FL 

N  and  FL 
N 


FL. 


C. 
C 
FL. 
C. 


I 

J 

L 

N.S.  P.F. 
N 


Ms. 

Ms. 

Ms. 
Ms. 
Ms. 
Ms. 

Ms. 
Ms. 


.Ms. 
Ms. 
Ms. 
Ms. 
Ms. 
.Ms. 


In  progress. 

do 

do 

do 

do  . . . . , 

Ms 

Jj-g 

Printed.'.".*! 
Ms 


C. 
C. 
C. 
C. 
FL. 


B 


C 

C 

C 

C 

C 

C 

N.  S.  P.  F. 


FL. 
C. 
FL. 
C. 


FL. 

N.. 


N , 

I 

N.S.  P.F. 

N 

N.S.  P.F 

G 

A 


A  and  F  L 


Para- 
graph. 


517 
5«l 


IH 

60 

45 

377 


379 
37S 
157 

156^157 
46 

48 

30 
9 


18 

374 
574 
67 
575 
380.576 
38D 


{ 


518 


52,53.55, 
56,&9,6S 


153 
155 
631 
163 

257 
280 
314 

381 

13a 
133 
133 
139 
62ft 

88 

143 
147 
10» 
155 
109 
109 


565 
167 
578 
166 
579 
.382 
34! 
264 

'341 
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212 
45 
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duhject. 


Potassium: 

Add  tartrate  (see  Tartaric  acid) 

Birarbcmate  of,  refined 

Bichromate 

Risoxalate  (salts  of  sorrel)  (see  Oxalic  acid) 

Bilartrate  (see  Ar^ols.  et/*.) 

rarbonate  of 

Chlorate  of : 

Chromate  of 

Citrate  (see  Citric  acid) 

C  vanide  of 

Nitrate  of— 

Grade 

Refined 

Oxalate  (see  Oxalic  acid) 

Permanganate  of 

Potato: 

Dextrin 

Flour 

Starch  (see  The  Domestic  Potato  Products  Industry). 
Potato  Products  industry,  The  Domestic. 


Potatoes  (see  report  on  Acjicultural  Trade  with  Canada) . 

Potatoes,  desiccated ,  dried , 

Portugal  (see  Colonial  Tarill  Policies) 


Pottery , 
Powder: 

Rlcachi  ng 

Bronze 

Fulminating 

Poultry  netting  (see  Woven  wire  fencing) 

Preferential  tariffs  (seeColanial  Tariff  Policies) 

Presscloth: 

Camel's  hair 

Hair 

Prickly  ash  berk 

Pru9«iatesand  C3ranides  of  potash  and  soda 

Pulfstones  (see  Abrasives) 

Pumice  (sec  Abrasives) 

Pumice  stone,  rottenstone,  and  tripoli  (including  provisions  in  par. 
614  Free  last). 

Pyrites  and  Sulphur 

Pyrites  (or  sulphur)  ore 

PyroRallic  add  (see  Acids  of  par.  1,  etc.) 

Pvrolieneous acid  (sec  Acetic  acid) 

Pyropnoric  allovs  (see  Gas  mantles ) 

PjToxylin  plastics 


Quassia , 

Quercitron  and  flavine r . 

ijuicksilver  or  mercury , 

Qainine  and  aU  alkaloids  from  cinchona  bark 


Rftdiom,  salts  of. 

Raib,  steel 

Railway  wheels. 
Raisins 


Ramie. 

Ramie  hat  braids  and  manufactures 

Rapeseed  oil  (sec  Oils,  expressed) 

Raw  cotton 

Raw  silk,  cocoons  and  waste 

Raw  skins 

Rarer  blades  (see  Cutlery) 

Razors. 


of. 


Recent  Developments  in  the  Japanese  Cotton  and  Silk  Industries... 
BMiprority  ana  Commercial  Treaties: 

Bargaining   Tariffs  and   Commercial   Treaties  of  European 
States,  special  attention  to— 

Fruioe 

Germany 

Rtissia 

Canada,  commercial  relations  with  the  United  States— Reci- 
procity experiences  of  the  United  States— 

The  Canadian  reciprocity  treaty  of  1854 

The  Hawaiian  reciprocity  treaty  of  1875 

Agreements  under  the  tariff  act  of  ISQO 

Treaties  and  agreements  under  the  tariff  act  oflSd? 

Two^chedule  provision  of  the  tariff  act  of  1909 

Reciprocity  section  of  the  tariff  act  of  1913 

BiBziUan  preferential  arrangement 


Status. 


Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Printed.... 

do 

do 

do 

Ms 

Ms 

In  progress. 
do 


Ms 

Ms 

Ms 

Ms 

In  progress. 


Ms 

Bfs 

In  progress . 

Ms 

Ms 

Ms 

Ms 


Printed . 

Ms 

Ms , 

Ms 

Printed 
Ms 


In  progress. 

Ms 

Ms , 

In  progress , 


Ms 

Ms 

Ms 

In  progress. 

do 

do 

Ms 

Ms 

Ms 

In  progress . 

Ms 

Ms 

In  progress. 


Tariff  act  of  1913. 


Printed 

do... 

do... 


do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Schedule. 


N.S.P.  F. 

A 

A 

N.S.  P.F. 

A 

FL 

A 

A 

N.S.  P.F. 
FL 

FL 

A 

N.S.  P.F. 
A 


A.. 

FL 
G.. 


FL. 
FL 


FL. 


A.. 

c: 

FL. 
FL. 


EandFL. 

N 

N.S.  P.F. 

FL 

N.S.  P.F. 

B 

B 


FL.. 
A... 
FL.. 
N.S. 
A... 


P.F. 


N.S.  P.F. 
N.S.  P.F, 

C 

FL 


FL. 

FL. 

C. 

G.. 

FL. 

N.. 

A.. 

FL. 

FL. 

FL. 

C. 

C. 


Para- 
graph. 


64 

■*"8 

580 

64 

64 

686 

580 
64 

•  •  ■  • 

64 

36 
581 
234 


581 
681 


654 

12 
146 
490 
645 


288,422 
363 

580,605 

75 
75 


617 

1 

387 

■'25 


159 
584 

585 
587 
142 
218 
497 
334 
45 
467 
599,600 
604 
128 
128 
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Subject. 


Status. 


TarUTactofms. 


^^^^ ;  ^, 


Reci- 


Reciprocity  and  Commercial  Treaties— Continued. 

Canada,  commercial  relations  with  the  United  States 
procity  experiences  of  the  United  States— Continued. 

TlieCubanreciprocity  treaty  of  1902 , 

Commercial  relations  of  the  United  States  with  Newfound- 
land. 
The  attempt  to  establish  a  reciprocity  arrangement  with 
Canada,  1910-11. 

Most-fovored-nation  clause  in  conuncrcial  treaties 

Red  dyewoods  (Brazil  wood,  camwood,  barwood,  sanders) 

Red  woods 

Regulus  (see  Copper  ore,  etc.) : 

Rendered  oils  and  greases  n.s.  p.  f 

Revision  of  the  Customs  Administrative  Laws 

Rhodium 

Rhulurb  root 

Rice 


Printed. 
do.. 


.do. 


Rochelle  salts  or  Seignette  salts 

Rifles: 

Breech-loading 

Combination 

Huzzle-loading 

Rockingham  earthenware 

Rods: 

Aluminum 

Copper 

Nickel 

Rivet,  screw,  fence,  etc 

8  teel ,  rolled  wire 

Wire 

Roller  bearings 

Rope  and  strand  wire 

Rosin  and  rosin  oils  (see  Naval  stores  industry). 

Rottenstone  (see  Abrasives) 

Roving  and  sliver,  cotton 

Rugs: 

Flax 

Hemp 

Jute 

Vegetable  fiber 

Ruthenium 


Saccharin 

Saffron,  safflower  extract  and  saffron  cake , 

Salep  or  salop , 

Salicin , 

Salicylic  acid  (act  Sept.  8, 1916) 

Salol 

Sal-soda  or  washing  soda  (see  Soda-ash  and  other  carbonates). 

Salt 

Salt  cake  or  niter  cake 

Salts  of  bismuth,  gold,  platinum,  rhodium,  silver,  and  tin 

Sandrac i 

Sandal  wood  (see  Red  woods) 

Sander's  wood 

Santonin  and  its  combinations 

Sarsaparilla  root 

Sassafras  leaves 

Sassafktis  oil  (see  Oils,  distilled  and  essential) 

Sassafras  bark 

Satin-white  and  artificial  sulphate  of  lime 

Saws: 

Back 

Circular 

Crosscut 

Drag 

Hand 

Mill 

Pit 

Steel  band 

All  other  n.  s.  p.  f 

Soammonvroot 

Schappe  silk  vam  or  spun  silk 

Scientific  Instruments 

Scoured  wool 

Scrap: 

Aluminum 

Gas-mantle  (see  Oas  mantles) 

Iron,  wrought 

Lead 

Steel 

Tin 


do 

In  progress. 

do 

Ms 

In  progress. 
Printed.... 
Ms. 


N.8.P.  F. 

C 

A 


.1. 


■I' 


FL. 


461 
44 


In  progress..'  N.S.  P.  F. 
do I  G 


Ms. 


In  progress..   C. 

do C. 

do I  C. 

Ms I  B. 


Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Bis 

Ms 

Ms 

In  progress..! 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

In  progress.. 

Ms 

Ms 

Ms 

Ms 

Ms 

In  progress. . 

do 

do 


C 

C 

C 

C 

C 

C 

C 

C 

N.S.P.F. 

FL 

I 

J 

J 

J 

J 

FL 

E 

A 

FL 

FL 


Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

In  progress. 
Ms 

Printed.'.'.'.'. 
Ms 


A 

A 

FL 

FL 

A 

N.S.P.F. 
N.S.P.F. 
N.S.P.F. 

FL 

A 

N.S.P.F. 
N.S.P.F. 
N.S.P.F. 
A 


517 

m 

s 

13S 

13.1 

132 

7& 

143 

147 
155 
113 
110 
110 
106 
114 

OH 

250 

272,273 
272,273 
272,273 
272,273 
617 

179 

31 

502 

591 


Ms 

Printed. 

Bis 

Us 

BCs 

Bis 


C 

C 

C 

C 

C 

C 

C 

C 

C 

N.S.P.F. 

L 

FL 

FL 


C... 
C... 
FL. 
C... 
FL. 
FL. 


IS 

67 

593 

605 

66 


594 
39 


51 

139 
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109 
109 
109 
109 
109 
109 
139 

......•■ 

312 

673,653 
650 

143 
154 
Sl» 
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Subject. 


SeyttaatoDce  (see  Abrasives). 

Sttweeds  and  moss 

Seond  umual  report 

Seooodsry  metals: 

Anttmony 


SST!: 


Nickel. 

Tin 

Zine 

Seeds: 

Asjse. 

Aiomatio,  not  edn>Ie,  advanced  in  vahie. 

Aioniatlc,  not  garden,  crude 

Beet  (except  sugar  beet) 

(^bbage 

Canary 

Caraway 

Cardamom 

Carrot 

Castor  been .- 

Cauljilover 

Celery 

Collaid 

Coriander " 

Com  salad 

Ctotton 

Commin 

Ej^lant 

Fennel 

Fenugreek 

Flower 

Grass 

Hemp 

Boarnoond 

Imported  by  Department  of  Agriculture. 

Kohi'-iabi".'. '.".*.*.'/.".!*.'.'.'.!!!!!'.*'.'.!!'.!!!!'. ! 

Unseed.... 

Man^elwurzel 

Mustard. 


Not  edible,  n.  s.  p.f 

Of  morbid  )qx»wtn,  not  edible^ 

Advanced  in  value 

Crude 

Parsley 

Parsnip 

Pepper 

Popi 


sm-: 


Rape. 

Rutabaga 

St.  JcAm's  bread  or  bean 

Sesamum 

Sor^um...... 

Spinach 

Suj>ar>beet 

Su^r  cane  for 

Tiunlp 

^fmette  salts,  or  Bodice  salts  (see  Argols,  etc.). . , 

Seona  leaves , 

{^esame  or  bean  oil  (see  Oils,  expressed) 

Baooicarbonateofsoda 

Beving  silk,  twist,  floss,  etc 

Sheets  and  pillow  cas^,  cotton 

^oes,  horse,  mule,  and  ox 

^boes  and  boots  (see  Leather  and  leather  products). 

Shovels  and  scoops 

Ijsm,  Tariff  (History  and  System) 

Sienna  and  umber 

Silkate  of  soda  and  silicic  acid 

Sfliricadd. 

Silk: 

Bolting  cloth 

Coeooos,  silk  waste,  and  raw  silk 

Fshrics,  wovcBi 

HsndkerciiicCB 

FtttiaE^manniaetuied,  and  teg  nails 

Ribbont  -^Ti. 


•*9r 


Status. 


Ms......... 

InprogrsBS. 
Printed.... 


In  progress. 

do 

do 

do 

do 

do 

do 


.....do 

do 

do 

do 

do 

do 

do 

do 

do 
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Alloys 

Band  saws 

BiUete  and  bars 

B  looms  and  billets 

Castings,  sheets,  and  plates,  Bessemer,  ete.,  processes 

(3ruclbTe,  electric,  ete.,  processes 

Ingots 

Shavings 

Slabs 

Wool 

Stlbnite  containing  antimony , 

Straw: 

Braids 

Floor  mattings 

Hats 

Strips: 

Aluminum 


In 
Ms 

Ms 

Inprooess. . 
PrinUg*.... 
In  progress. . 
In  progress. . 

....do 

Ms 

Ms 

Ms...^...... 

In  progress.. 

MS..T: 

Ms 

Ms 

Ms 

In  progress.. 

In  progress . . 
Ms 

Ms 


Ms. 
Ms. 

Ms. 
Ms. 
Ms. 
Ms. 
Ms. 
Ms. 
Ms. 
Ms. 
Ms. 
Ms. 


Ms 

Ms 

Ms 

Ms....^..^. 
In  progress. 

Ms 

In  progress . . 

Ms***...'.".*."* 

Ms 

In  progress . . 

"Ms.'.*!...*.".'!'. 
In  progress. . 

Ms 

Ms 

Ms 

Printed 

Ms 

Ms 


Copper. 
Nickel. 


Ms. 
Ms. 
Ms. 
Ms. 
Ms. 
Ms. 
Ms. 
Ms. 
Ms. 
Ms. 
Ms. 


In  progress.. 

do 

Ms 


L.. 
L.. 

V:: 

L.. 


m 
su 

«7 


c 

N.S.P.  F. 

J 

E 

E 

FL 

I 

A 

A 

C 

N.8.P.F. 

a: 

A 

A  and  FL. 

A 


A 

A 

FL 

N.S.  P.F. 
N.S.P.F. 

A 

FL 

A 

N.S.P.F. 

A 

N. 
N. 
A. 
A. 


8.  P.  F. 
8.  P.  F. 


N.  S.  P.  F. 

A 

A 

A 

FL 


Ms, 
Ms. 
Ms. 


N 

A , 

N.S.P.F 

FL 

FL 

A 

C 

L 

N 

N 

N 

FL 

O.. 

A.. 

FL 


8.  P.  F. 
8.  P.F. 
8.  P.  F. 


C 

C 

C 

C 

C 

C 

Cand  FL 

C 

C 

C 

FL 


N. 

J.. 
N. 

C. 
C. 

c. 


119 
270 

vn 

178 

497 

3S0 

17 

«3 

151.167 

« 

44 

87,606 
67 
67 

67 

67 

803 


67 

605 

67 

"*67 


67 
67 


67 

67 

8 

606 


833 

55 

iis 

554 

68 
164 
312 


554 
234 

00 
621 

110 
139 
110 
110 
110 
110 
110,613 
111 
110 
111 
396 

335 
272 
335 

143 

147 
155 


SX7BJB0T  TSVEJi  !IO  TABIFF  IKFOBMATIOir  8UBVKY8. 


28 


8abj60t. 
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StropiitatiisfOM 

Sinietiml  iron  or  ilMl . . 
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Tin— Contlmied. 

In  blocks 

Jnpigs 

Ore 

Oxide  of,  black 

Plates  ooftted  with  metal 

Plates 

Scrap 

Taoers 

Tinana  teme  piste 

Tin  chlorides 

Tin  tetrachloride  or  stannic  chloride  (see  Tin  chlorides). 
Tinsel: 

Products 

Wire 

Titanium  and  ferrotitanium 

Tobacco  and  manubctures  of 

Tolu(see  Balsams) 

Tomeabark 

Tonka  beans 

Tools,  machine 

Towels  and  bath  mats,  cotton 

Toys. 


Tracing  cloth 

Treaties  of  the  World,  Digest  of  Commercial , 

Tripoli  (see  Abrasives) 

T  umeric 

Tungsten-bearing  ores 

Turmeric 

Turpentine  (see  Naval  stores  industry) 

Twist,  silk 

Type  metal  and  t]rpes  (see  Antimonial  lead;  see  also  par.  N,  subsec . 
^l,  tariff  act  of  Oct.  3, 1913).\ 
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United  States  (see  Colonial  Tariff  Policies). 
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Subject. 


Whiting  and  Fttris  wUte. . 

WUd-cbemr  bark 

Wtndo  V  giasi,  cvllnder. . . 
Windov  hoUancu,  cotton. . 
Wine  IMS  (see  Argols,  etc.) . 
Wire: 


QelTBoised  and  plain,  iron  and  steel. 

Heddlesandhealds 

Nails  and  spikes 

Rods,  iron  and  steel 


Rope  and  stnuid 
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Witch  haiel,  bark  and  leaves 

Witherite  (see  Barium  oampounds). . . 
Wood  and  manufactures  thereof  (see 

dustry). 
Wood: 

.Ucoliol 

Briar 


Report  on  the  Lumber  In- 


For  tanning 

Manufactures  of ,  n.  8.  p.  f 
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Wool  (see  Wool-crtming  industry): 
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Carpet  and  native 

Cloths 

Cross-bred 

Dress  foods , 

English  breeds 

Flannels 

Of  Merino  blood .'.'*.".■.'.*.".'.*! 
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INTRODUCTION. 


This  pamphlet  is  a  survey  of  existing  conditions  in  the  barytes, 
barium  chemical,  and  lithopone  industries,  with  special  reference  to 
the  role  of  the  tariff  in  their  development  in  the  United  States.  It 
includes  a  study  of  the  costs  of  production  in  the  three  related 
industries. 

The  report  as  presented  is  divided  into  five  parts,  as  follows : 

I.  Summary  of  tfie  baryteSj  barium,  chemical^  and  lithopone  indus- 
tri€s.^-Th\s  cites  the  provisions  in  the  tariff  act  of  1913  covering  the 
articles  discussed  in  the  report  and  presents  the  salient  competitive 
conditions  relating  to  the  three  allied  indiistries. 

II.  The  harytea  industry. — This  chapter  discusses  the  trade  sta- 
tistics of  the  barjrtes  industry,  the  principal  producing  countries, 
rei^ent  developments  in  the  doniestic  industry,  and  the  relation  of 
the  barytes  industry  to  the  barium  chemical  and  lithopone  industries. 

III.  The  barium  chemical  industry. — Our  prewar  dependence  on 
imports  of  this  class  of  chemical  salts  and  the  establishment  of  an 
industry  in  this  country  during  the  war  are  discussed  in  detail. 

IV.  The  lithopone  industry, — The  dependence  of  this  industry  on 
imported  barytes  prior  to  the  war,  the  effect  of  the  lithopone  indus- 
try on  the  development  of  domestic  deposits  of  barytes,  and  the 
requirements  of  the  lithopone  industry  are  pointed  out. 

V.  Costs  of  production  in  the  barytes,  barium,  chemical,  and 
lithopone  industries. — ^This  chapter  gives  in  considerable  detail  the 
cost  of  producing  crude  barytes  in  western  and  southern  mines  in 
1916  and  1919 ;  the  cost  of  producing  ground  barytes  in  1914,  1916, 
and  1919.  and  of  barium  chemicals  and  lithopone  in  1919. 


In  the  preparation  of  this  report  the  Tariff  Commission  had  the 

services  of  C.  R.  DeLong,  G.  P.  Comer,  and  E.  M.  Whitcomb,  of  the 

Commission's  staff. 
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PART  I. 

SUMMARY  OF  THE  RARYTES,  RARIUM  CHEMICAL,  AND 

LITHOPONE  INDUSTRIES. 


The  articles  discussed  in  this  report  are  provided  for  as  follows 
in  the  tariff  act  of  October  3,  1913 : 

10.  Barium,  chloride  of,  |  cent  per  pound;  dioxide  of,  1^  cents  per  pound; 
carbonate  of,  precipitated,  15  per  centum  ad  valorem. 

5L  Baryta,  sulphate  of,  or  barytes,  including  barytes  earth,  unmanufactured, 
15  per  centum  ad  valorem ;  manufactured,  20  per  centum  ad  valorem ;  blanc- 
fixe,  or  artificial  sulphate  of  barytes,     ♦     ♦     ♦     20  per  centum  ad  valorem. 

61.  •    •    ♦    lithopone  and  white  sulphide  of  zinc,  15  per  centum  ad  valorem. 

BARTTES. 

The  source  of  barium  is  the  naturally  occurring  minerals — ^barytes 
(barium  sulphate)  and  witherite  (barium  carbonate).  Metallic 
barium  is,  at  present,  of  no  industrial  importance.  The  barium  com- 
pounds manufactured  from  these  minerals,  by  chemical  processes, 
constitute  an  important  class  of  commercial  articles.  Barytes,  the 
more  widely  distributed  ore,  is  the  one  generally  used.  England  and 
Germany  possess,  in  addition  to  barytes,  deposits  of  witherite,  which 
can  be  mined  economically,  and  a  small  portion  of  the  demand  is 
supplied  by  this  mineral.  Barytes,  on  account  of  its  whiteness,  high 
specific  gravity,  and  chemical  inertness,  is  used  in  the  ground  form 
chiefly  as  a  filler  in  paints,  paper,  linoleum,  and  rubber  goods.  Its 
use  as  a  raw  material  in  the  manufacture  of  the  pigment,  lithopone, 
and  the  various  barium  chemicals  is  important.  In  1917,  with  a 
inaximum  consumption  of  barytes,  about  43  per  cent  was  used  in  the 
manufacture  of  lithopone,  25  per  cent  in  barium  chemicals,  and  the 
remainder  in  ground  barytes,  Witherite  is  used  chiefly  as  a  filler  in 
rubber  goods  and  in  the  manufacture  of  barium  chemicals. 

Prior  to  the  war  the  domestic  barytes  industry  supplied  from  55 
to  65  per  cent  of  the  consumption  (80,000  tons  in  1913)  of  crude 
barytes  in  the  United  States.  Lithopone  was  then  the  only  product 
manufactured  in  this  country  on  a  large  scale  from  crude  barytes 
by  chemical  processes,  and  the  barytes  necessary  for  its  production 
vas  imported,  chiefly  from  Germany.  Before  the  war  Germany  was 
tbe  largest  producer  of  barytes,  with  an  output  of  about  300,000 
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short  tons  a  year.  Great  Britain  ranked  second  and  the  United 
States  third.  The  domestic  production  of  crude  barytes,  under  war 
conditions,  increased  fourfold,  from  about  50,000  tons  in  1914  to 
over  200,000  tons  in  both  1916  and  1917.  The  production  of  the 
United  States  is  now  second  only  to  Germany's  prewar  output.  The 
production  of  crude  barytes  in  this  country  during  the  war  was 
sufficient  to  meet  domestic  requirements. 

The  donaestic  industry  prior  to  the  war  was  localized;  about  65 
per  cent  of  the  output  of  crude  barytes  was  mined  in  Missouri  ami 
supplied  mid-western  manufacturers  of  ground  barytes.  During 
the  war  the  increased  domestic  demand  was  met  largely  by  the 
development  of  southern  deposits  of  barytes  in  Georgia,  Tennessee, 
and  Kentucky,  and  by  a  doubling  of  production  in  Missouri.  The 
greatest  (State)  production  shifted  from  Missouri  to  Georgia  in 
1916.  Since  1915  Georgia  has  supplied  about  50  per  cent  of  the  total 
domestic  output.  The  industry  as  it  now  exists  is  in  two  distinct 
localities — (1)  the  middle  western  district,  represented  chiefly  by 
Missouri,  and  (2)  the  southern  district,  represented  chiefly  by  Geor- 
gia, Tennessee,  and  Kentucky.  In  addition  to  these  two  producing:; 
localities,  there  are  two  principal  markets  for  crude  barytes — ^the  At- 
lantic coast  market  (from  Baltimore  to  Xew  York)  and  the  middle 
western  market  (St.  Louis  and  Chicago).  The  western  producers 
and  consumers  are  little  affected  by  a  tariff  on  crude  barj-tes.  On 
the  other  hand,  eastern  consumers  of  barytes  before  the  war  secured 
their  supplies  chiefly  from  Germany.  Since  the  cessation  of  imports 
the  Atlantic  coast  market  has  been  supplied  with  crude  barytes  from 
the  southern  producing  district,  because  of  the  differential  in  freight 
rates  of  $1.24  a  short  ton  (May  29,  1920)  in  favor  of  this  district 
over  the  middle  western  district.  This  localization  of  the  industry 
complicates  the  tariff  problems. 

Prior  to  the  war  domestic  ground  barytes  produced  in  the  middle 
western  district  was  able  to  compete  in  the  Atlantic  coast  market  with 
imported  ground  barytes  under  the  duty  of  $5.25  per  ton  (act  of 
1909).  At  that  time  foreign  competition  was  chiefly  in  the  crude 
grade,  imports  of  ground  barytes  being  only  about  15  per  cent  of  the 
imports  of  the  crude.  During  the  war  middle  western  ground 
barytes  continued  to  supply  a  large  part  of  the  Atlantic  coast  market, 
notwithstanding  the  advantage  of  the  southern  district  in  freight 
rates.  This  may  be  accounted  for  by  the  fact  that  the  middle  western 
ore  is  a  softer  variety  and  grinds  easier,  and  by  the  circumstance 
that  the  southern  deposits  were  developed  primarily  to  supply  the 
raw  material  requirements  of  the  eastern  lithopone  and  barium 
chemical  manufacturers.  The  producers  in  the  southern  district  are 
therefore  particularly  interested  in  maintaining  the  eastern  market 
for  crude  barj^tes,  while  the  middle,  western  producers  are  more  in- 
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terested  in  retaining  this  same  market  for  ground  barjrtes.  The  sit- 
uation in  regard  to  an  outlet  for  middle  western  crude  barytes  has 
been  improved  during  the  war  by  the  establishment  in  the  Middle 
West  of  lithopone  plants,  which  require  crude  barytes  as  their  raw 
material. 

The  extent  and  availability  of  deposits  in  the  United  States  are 
important  factors  in  connection  with  the  tariflf.  Unfortunately, 
little  definite,  official  information  is  available,  and  owing  to  the 
general  nature  of  deposits  it  would  be  practically  impossible  to 
arrive  at  an  accurate  estimate  of  the  total  domestic  resources.  Under 
the  stimulus  of  war  conditions  the  domestic  production  supplied  the 
entire  domestic  consmnption.  The  possibility  of  increasing  the 
present  output  of  barytes  appears  to  be  most  promising  in  the 
(leorgia  and  Tennessee  districts.  These  districts  seem  to  contain 
large  quantities  of  ore  and  could  probably  be  developed  to  meet  an 
increased  demand  of  eastern  manufacturers.  In  these  districts,  how- 
ever, geological  and  geographical  disadvantages  will  probably  hinder 
domestic  barytes  from  competing  on  even  terms  in  the  Atlantic  coast 
market  with  crude  barytes  imported  from  Germany. 

.  BARIUM  CHEMICALS. 

The  barium  chemicals  discussed*  in  this  report  include  the  barium 
salts  mentioned  in  paragraph  10,  and  blanc  fixe  in  paragraph  51, 
of  the  act  of  1913,  as  well  as  other  barium  salts  not  mentioned 
specifically  in  the  tariff.  These  chemicals,  which  are  made  either 
from  barytes  or  witherite,  have  important  industrial  uses.  The  most 
important  are  as  follows:  hlanc  fixe^  or  precipitated  barium  sul- 
phate (which  is  practically  identical  with  ground  barytes  in  chem- 
ical composition,  but  different  in  physical  properties),  used  as  an 
inert  filler  or  pigment  where  a  pure  white  product  is  necessary; 
harium  carbonate^  used  chiefly  in  ceramics  in  the  manufacture  of 
enamel  ware  and  some  kinds  of  optical  glass;  harium  chloride^  used 
principal!}'  in  the  manufacture  of  blanc  fixe  and  color  lakes;  and 
hrium  dioxide^  used  as  the  raw  material  for  the  production  of 
hydrogen  pOToidde. 

Prior  to  the  war  the  United  States  was  wholly  dependent  on  im- 
ports for  its  supply  of  barium  chemicals.  Germany  was  the  largest 
producer  and  furnished  about  two-thirds  of  the  domestic  require- 
ments. About  90  per  cent  of  the  imports  in  1914  were  represented  by 
three  barium  salts — ^barium  carbonate,  barium  chloride,  and  barium 
dioxide.  The  cessation  of  imports  and  the  war  demand  for  barium 
chemicals  (barium  nitrate,  blanc  fixe,  and  barium  dioxide)  resulted 
in  the  establishment  of  an  industry  in  this  country.  Domestic  plants 
hare  been  located  chiefly  in  the  East  and  Southeast,  although  there 
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are  also  plants  in.  Ohio  and  lUinois.  In  some  cases  the  plants  have 
been  located  in  close  proximity  to  the  domestic  deposits  of  bar\ies. 
The  output  of  barium  chemicals  has  increased  steadily  each  year  from 
about  17,000,000  pounds  in  1915  to  over  46,000,000  pounds  in  1918. 
The  principal  salts  produced  are  blanc  fixe,  barium  carbonate,  and 
barium  chloride,  in  the  order  of  production  in  1918.  The  domestic 
production  of  46,000,000  pounds  in  1918  may  be  compared  with  an 
importation  in  1914  of  19,000,000  pounds  in  order  to  show  the  in- 
creased consumption  of  barium  chemicals  in  the  United  States. 

The  chief  markets  for  barium  chemicals  are  in  the  East,  and  with 
normal  conditions  restored,  the  industry  will  be  subjected  to  competi- 
tion in  these  markets  from  imported  barium  chemicals.  Eastern 
plants  are  so  situated  that  they  can  use  either  imported  or  domestic 
barytes  as  the  raw  material.  Those  plants  located  close  to  the  south- 
ern barytes  deposits  and  in  the  Middle  West  will  depend  largely 
on  domestic  barytes.  It  is  evident  that  a  duty  on  barium  chemicals 
should  be  considered  in  conjunction  with  a  duty  on  the  raw  material, 
barytes. 

LITHOPONE. 

Lithopone,  a  white  pigment,  is  a  mixture  consisting  of  about  70 
per  cent  of  barium  sulphate  and  about  30  per  cent  of  zinc  sulphide. 
When  first  introduced,  lithopone' was  known  as  "white  sulphide  of 
zinc,''  but  this  term,  although  retained  in  the  tariff  of  1913,  is  no 
longer  in  general  use.  Lithopone  is  used  extensively  in  flat  and 
enamel  wall  paints  and  as  an  inert  filler  in  rubber  goods,  paper, 
linoleum,  oilcloth,  and  window-shade  cloth. 

The  raw  materials  for  the  manufacture  of  lithopone  include 
barytes,  coal  or  coke,  zinc,  and  sulphuric  acid.  Prior  to  the  war 
the  entire  lithopone  industry  was  located  along  the  Atlantic  coast 
at  or  within  a  short  distance  of  tidewater.  The  barytes  require- 
ments of  the  industry  were  supplied  by  imports,  chiefly  from  Ger- 
many, at  a  cost  less  than  the  price  at  which  domestic  barytes  could 
be  purchased.  War  conditions  forced  lithopone  manufacturers  to 
develop  southern  deposits  of  barytes  in  order  to  have  a  supply  of 
raw  material.  At  the  same  time  the  manufacture  of  lithopone  was 
started  in  the  Middle  West,  thereby  utilizing  locally  available  crude 
barytes.  An  adequate  supply  of  barj^es  is  essential  to  the  lithopone 
industry  and  should  be  given  attention  in  considering  duties  on 
crude  barytes  and  lithopone. 

From  1910  to  1919  the  domestic  production  of  lithopone  increased 
nearly  sixfold,  or  from  25,000,000  pounds  to  about  145,000,000 
pounds.  The  output  during  this  period  supplied  from  84  to  100  per 
cent  of  the  domestic  consumption.  Oh  a  basis  of  the  1919  produc- 
tion, about  80  per  cent  of  the  lithopone  is  produced  in  the  Atlantic 
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coast  district.  The  imports  of  lithopone  have  been  small;  the 
maximum  importation  was  7,500,000  pounds  in  1914,  compared  with 
a  domestic  production  the  same  year  of  about  65,600,000  pounds. 
Although  there  has  been  no  official  report  of  exports,  it  is  known 
that  a  considerable  export  trade  in  lithopone  has  been  developed 
during  1920. 

Since  barytes  is  one  of  their  raw  materials,  lithopone  manufac- 
turers are  naturally  interested  in  obtaining  a  supply  at  the  low- 
e^  possible  cost^  and  they  generally  favor  a  low  duty  on  crude 
barytes.  Barytes  enters  into  the  cost  of  lithopone  to  the  extent 
of  about  14  per  cent  of  the  total  factory  cost,  as  shown  under  the 
cost  of  production  on  page  87.  The  effect  of  an  increase  or  de- 
crease in  the  cost  of  barytes,  due  to  tariff  influences  or  other  causes, 
on  the  total  cost  of  lithopone  can,  therefore,  be  calculated.  Theo- 
retically, any  duty  on  lithopone  should  be  compensatory  of  the 
duty  on  crude  barytes  to  the  extent  revealed  by  the  percentage 
of  total  cost  given  above.  There  are  other  factors  entering  into 
a  consideration  of  the  bearing  of  the  tariff  on  lithopone,  such  as 
the  competition  between  lithopone  and  other  paint  pigments. 
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PART  II. 
THE  BARYTES  INDUSTRY. 

DESCRIPTION   AND   USES. 

Barium  occurs  in  nature  as  the  minerals — ^barytes  (barium  sul- 
phate) and  witherite  (barium  carbonate).  Tlie  chemical  compounds 
manufactured  from  these  raw  materials  constitute  an  important  class 
of  commercial  articles.  Barytes  is  the  more  widely  distributed  ore 
and  is  the  one  generally  used  in  the  United  States.  The  United 
Kingdom  and  Germany  also  possess  witherite  deposits  which  are 
used  in  the  manufacture  of  barium  chemicals.  Barytes,  also  known 
as"barite,"  "heavy  spar,"  and  "tiff,"  is  composed  chiefly  of  barium 
sulphate  (BaSO^).  When  pure  it  consists  of  65.7  per  cent  of  barium 
oxide  (BaO)  and  34.3  per  cent  of  sulphur  trioxide  (SO3).  It  is  usu- 
ally a  white,  opaque  or  translucent  mineral,  but  it  is  also  found  stained 
pink  or  brown  owing  to  the  presence  of  oxides  of  iron.  The  com- 
mercial grades  of  crude  barytes  contain  from  90  to  95  per  cent  of 
barium  sulphate.  Crude  barytes  is  graded  according  to  the  amount 
and  kinds  of  impurities  which  it  contains;  particular  attention  is 
paid  to  the  content  of  iron,  lead,  zinc,  and  silica.  In  trade  two  types 
of  crude  barytes  are  recognized,  the  "  hard  crystalline  "  variety  and 
the  "  soft "  variety.  The  former  has  a  glassy  appearance  and  can  not 
k  broken  in  the  hand,  while  the  soft  variety  has  a  milky  appearance 
and  can  be  easily  crumbled.  The  soft  type  is  preferred  by  the 
grinders,  as  it  gives  the  highest  grade  of  ground  barytes  because  of 
its  texture  and  because  the  impurities  are  such  that  they  can  be  dis- 
solved and  eliminated  by  an  acid  bath.  This  grade  is  not  so  hard  on 
the  grinding  machinery  and  is  said  to  roast  better  than  the  hard 
variety.  The  hard  variety  can  be  used  to  better  advantage  in  the 
lithopone  and  barium  chemical  industries  than  in  the  manufacture 
of  ground  barytes.  Both  the  hard  and  soft  barytes  are  found  in  this 
country.  That  found  in  Missouri  is  a  soft  friable  ore.  The  barytes 
found  in  the  Cartersville  (Ga.)  district  is  a  hard  crystalline  ore. 
Both  types  are  found  in  the  Sweetwater  (Tenn.)  fields,  the  soft 
ore  approaching  the  Missouri  ore  and  the  hard  ore  closely  resembling 
the  Cartersville  ore. 

The  commercial  uses  of  barytes,  as  such,  are  largely  dependent  on 
the  fact  that  it  is  a  heavy,  white  mineral,  chemically  inert,  and  com- 
paratively cheap.    The  market  price  of  crude  barytes  depends  to  a 
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large  extent  on  the  ease  with  which  it  can  be  ground,  and  that  of 
ground  barytes  depends  on  color,  fineness  of  grinding,  and  to  some 
extent  on  its  chemical  purity. 

Barytes  as  it  enters  commerce  may  be  distinguished  as  follows : 

1.  Crude  barytes,  barytes  ore,  or  "  tiff,"  as  it  is  known  locally  in 
Missouri,  is  the  natural  mineral  in  the  condition  in  which  it  is  mined, 
or  after  it  has  been  washed  and  jigged  to  remove  earthy  and  mineral 
impurities.  This  grade  of  barytes  is  used  as  the  raw  material  for  the 
manufacture  of  ground  barytes,  barium  chemicals,  and  lithopone. 

2.  Ground  barytes  is  the  crude  ore  which  has  been  washed,  jigged^ 
and  ground  very  fine.  If  the  natural  mineral  is  of  the  desired  degree 
of  whiteness,  which  is  rarely  the  case  in  this  country,  it  receives  no 
further  treatment  than  grinding.  Ground  barytes  which  is  not  pure 
white  may  be  sold  as  ground  barytes  "  off  color "  or  "  unbleached.'' 
This  grade  is  used  for  dark-colored  paints  and  as  a  filler  by  the  paper 
industry,  chiefly  in  the  manufacture  of  heavy,  stiff  materials  such  as 
playing  cards  and  Bristol  boards.  Ground  barytes  which  is  not  pure 
white  in  color  may  be  bleached  by  means  of  sulphuric  acid  which 
dissolves  and  removes  the  iron.  This  grade  of  ground  barytes  is 
known  as  "  prime  white  "  or  "  floated  "  barytes.  It  is  used  as  a  pig- 
ment in  white  paints  and  as  a  filler  in  paper,  rubber  goods,  "  arti- 
ficial ivory,"  and  for  other  purposes  where  a  white,  inert  pigment  or 
filler  is  desired. 

Blanc  fixe  is  precipitated  barium  sulphate  produced  by  treating  a 
solution  of  a  barium  salt  with  sodium  sulphate  (salt  cake).  This 
product,  while  having  the  same  chemical  composition,  is  different 
in  physical  properties  from  ground  barytes.  It  is  essentially  a 
manufactured  product  and  is  therefore  discussed  under  the  barium 
chemical  industry.     (See  p.  41.) 

Barytes  is  the  only  domestic  source  of  barium  products.  There  is, 
however,  a  small  quantity  of  witherite  imported,  which  is  used  in 
the  manufacture  of  barium  chemicals.  Witherite  is  a  naturallv 
occurring  mineral  composed  chiefly  of  barium  carbonate  (BaCOj). 
When  pure  it  contains  77.6  per  cent  of  barium  oxide.  Witherite  has 
about  the  same  hardness  and  specific  gravity  as  barytes.  It  is  easily 
decomposed  by  acids,  which  fact  gives  it  advantages  over  barytes  in 
the  manufacture  of  certain  barium  chemicals.  It  is  also  used  as  an 
inert  filler  in  the  rubber  industry.  In  England  it  is  reported  to  be 
used  chiefly  for  manufacturing  barium  chemicals,  and  it  is  also  used 
in  Germany  for  this  purpose. 

Table  1  shows  the  distribution  of  crude  barytes  according  to 
the  three  principal  consuming  industries — aground  barytes,  litho- 
pone, and  barium  chemicals.  The  total  in  this  table  does  not 
necessarily  correspond  with  the  total  production  as  some  minor 
uses  are  not  included  and  discrepancies  may  also  be  accounted  for  by 
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Stocks  in  manufacturers'  hands.  The  decrease  in  the  consumption 
of  crude  barytes  in  1918  is  accounted  for  chiefly  by  a  decrease  in  the 
quantity  of  crude  barytes  consumed  in  the  manufacture'  of  barium 
chemicals. 

Table  1. — Crude  barytes  used  in  the  manufacture  of  barium  products, 

[From  mneral  Resources,  U.  8.  Geologioal  Survey.] 


OftlemlaryeM. 

For 

bsrium 

chemicals. 

For 

pmmd 

barytes. 

For 
lithopoae. 

1 

Total. 

W15 

Short  t<nu. 
10,216 
38,283 
49,842 
38,041 
27,606 

Short  tons. 
53,903 
75,507 
60,131 
60,460 
63,051 

Short  ton^. 
44,503 
71,898 
86,065 
85,282 
103,968 

Short  tons. 
108,622 

1916 

185,688 

1917 

196,039 

IVIS 

18 ',781 

1«9» 

194,715 

i  Preliminery  figures  furnished  by  courtesy  of  the  XJ.  S.  Geological  Survey,  subject  to  revision. 

As  can  be  seen  from  Table  1,  the  manufacture  of  lithopone  and 
barium  chemicals  is  an  important  outlet  for  crude  barytes.  In  1917, 
with  a  maximum  consumption  of  crude  barytes,  the  lithopone  in- 
dustry required  about  43  per  cent  and  the  barium  chemical  industry 
about  25  per  cent  of  the  total  quantity  of  crude  barytes  consumed  in 
the  United  States.  Figure  1  shows  graphically  the  consumption  of 
crude  barytes  by  industries. 


DOMESTIC   PRODUCTION. 

Production  and  consumption, — From  35  to  45  per  cent  of  the 
domestic  consumption  of  crude  barytes  prior  to  1914  was  imported 
'hiefly  from  Germany.  The  imported  product  supplied  the  Atlantic 
coast  market  as  it  could  be  obtained  at  a  cost  less  than  that  of 
domestic  crude  barytes.  Prior  to  the  war  about  65  per  cent  of  the 
domestic  output  of  crude  barytes  was  from  Missouri  and  supplied 
the  mid-western  market  for  ground  barytes.  It  has  been  estimated 
that  about  50  per  cent  of  the  ground  barytes  manufactured  in  the 
mid-western  district  was  prior  to  the  war,  and  still  is.  shipped  to 
and  consumed  in  the  Atlantic  coast  market.  Foreign  competition 
before  the  war  was  chiefly  in  crude  barytes;  this  is  evident  from 
import  statistics,  which  show  an  importation  of  only  about  one- 
^venth  as  much  ground  or  manufactured  as  of  crude  barytes. 

The  great  increase  in  the  domestic  production  of  crude  barytes, 
^filming  in  the  year  1916,  was  due  partly  to  the  cutting  off  of  the 
foreign  supply  of  barytes  and  barium  chemicals.  War  conditions 
forced  eastern  manufacturers  in  the  United  States  to  seek  a  domestic 
^pply  of  their  raw  material,  and  resulted  in  the  establishment  ia 
this  country  of  a  barium  chemical  industry.    There  was  also,  how- 
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ever,  a  natural  development  due  to  the  increased  demand  for  barytes 
in  the  manufacture  of  lithopone  and  to  the  greater  use  of  ground 
barytes  and  blanc  fixe,  particularly  in  the  rubber  industry.  This 
increase  places  the  United  States  second  as  a  producer  of  crude 
barytes  with  an  output  approaching  that  of  Germany  prior  to  the 
war. 

The  domestic  output  of  crude  barytes  increased  about  fourfold 
from  1914  to  1916,  or  from  52,747  short  tons  to  221,952  short  tons. 
The  1918  production  shows  a  25  per  cent  decrease  from  the  output 
in  1917.  Preliminary  figures  for  1919  indicate  an  increase  in  produc- 
tion to  about  190,000  tons.  Table  2  shows  the  domestic  sales,  im- 
ports, and  apparent  consumption  of  crude  barj^tes.  The  same  data 
are  sliown  graphically  in  Figure  2. 

Table  2. — Apparent  consumption  of  crude  hnrytes  in  the  United  States, 

1910-1919, 

[From  Mineral  Resources,  V.  S.  Cfeological  Survey.] 
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I'UL 


Sales  of 

Imports 
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barytes. 
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tiou.        1 

Short  tons. 

Short  torn. 

Short  ionti. 

42,975 

21,270 

64,245 

38,445 

20,214 

58,6,59 

37,478 

26,186 

6i,664 

45,298 

35,840 

81, 138 

52,747 

24, 423 

77, 170 

Calendar 
year. 


1915. 
1916. 
1917. 
1918. 
1919. 


Sales  of 

domestic 

barytes. 


Short  tons. 
108,547 
221,952 

206,888 

l.S5,368 

1  190.000 


Imports 

for  con- 

siunption. 


Short  tons. 

2,504 

17 

6 


118 


Apparent 
consump- 
tion. 


Short  tons. 
111,051 
221, 969- 
206,  K)A 
l.>.3,:'r.8 
190,  US 


'  rrellmlnary  figure  furnished  by  courtesy  of  the  U.  S.  (Geological  Survey,  Bubject  ta 

n'vjhion. 

Geographical  distribution. — X'ntil  1915  about  65  per  cent  of  the 
•lomestic  output  of  crude  barytes  was  mined  in  the  State  of  Missouri* 
This  location  of  the  domestic  barytes  mining  industry  was  due,  as 
has  been  pointed  out,  to  domination  of  the  eastern  markets  by  im- 
ported crude  barytes.  Conditions  brought  about  by  war  caused  a 
marked  change  in  the  domestic  industry.  In  1915  the  output  of 
crude  barytes  in  Georgia  about  equaled  that  of  Missouri,  and  in 
i5H6  Georgia  became  the  chief  producing  State,  with  a  production 
nearly  twice  that  6f  Missouri,  although  the  production  of  Missouri 
had  almost  doubled.  Since  1915  Georgia  has  contributed  about  50 
per  cent  of  the  total  domestic  production.  The  shifting  of  the  great- 
»^  production  of  crude  barytes  from  Missouri  to  Georgia  was  due 
to  the  cessation  of  imports  of  barytes  and  barium  chemicals  from 
^iirmany,  lower  freight  rates  to  eastern  factories  making  lithopone 
aii'l  barium  chemicals,  and  the  geological  character  of  the  deposits 
^hich  permitted  mining  by  means  of  the  steam  shovel. 

^Var  developments,  although  greatly  increasing  the  output  and 
♦'•nsumption  of  crude  barytes,  still  leave  the  industry  divided  be- 
t^^eon  two  distinct  localities — (1)  the  middle  western  district,  with 
Missouri  as  the  chief  producer,  and  (2)  the  southern  district,  repre- 
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F/GURE  2  ,^  Consumption  Of  Bkfiytes 
In   The  United  States 
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sented  chiefly  by  Georgia  and  to  a  lesser  extent  by  Tennessee  and 
Kentucky.  The  western  district  supplies  litliopone  manufacturers  in 
the  St  Louis  and  Chicago  districts  as  well  as  local  manufacturers 
of  ground  barytes  who  ship  about  one-half  of  their  output  into  east- 
ern markets.  Very  little  crude  barytes  from  the  middle  western 
district  is  shipped  to  eastern  markets,  because  of  disadvantages  as 
to  freight  charges.  The  southern  district  supplies  crude  barytes  to 
eastern  manufacturers  of  lithopone  who  formerly  obtained  this  raw 
material  chiefly  from  Germany,  and  also  supplies  the  requirements 
of  the  new  barium  chemical  industry  which  has  beeij  developed  since 
the  beginning  of  the  war  to  supply  chemicals  formerly  obtained  by 
importation. 
Table  3  shows  the  production  of  crude  barytes  by  States  since  1910. 

Table  3. — Production  of  crude  barytes,  hy  States,  1910-1918. 


[Flrom  Mineral  Hesouroos,  U 

.  S..  Geological  Survey. 

State. 
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Quantity. 
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Quantity. 

Value. 

Quantity. 
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:;:;:::::::::::::::::: 
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0) 
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12,060 
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9,317 
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0) 
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81.169 


1,0(4,905 


1  Included  in  "All other." 
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In  the  Missouri  district  crude  barytes  is  sold  on  the  basis  of  the 
short  ton  (2,000  pounds) ,  while  in  the  southern  district  the  long  ton 
(2,240  pounds)  is  used  in  all  transactions  in  crude  barytes. 

Freight  rates  on  crude  hanjtes.^ — ^The  average  freight  rate  on  crude 
barytes  from  the  Cartersville,  Ga.,  district  to  eastern  lithopone  manu- 
facturers is  $4.45  per  short  ton.  This  average  is  made  up  of  rates 
ranging  from  a  low  rate  of  $3.75  to  Baltimore,  Md.,  and  a  high  rate 
of  $4.73  to  Newark,  N.  J.,  Grasselli,  N.  J.,  Newport,  Del.,  and  Pal- 
merton.  Pa. 

The  average  freight  rate  from  the  Sweetwater,  Tenn.,  district  to  east- 
ern lithopone  manufacturers  is  $4.47  per  short  ton,  or  practically  the 
same  as  the  average  freight  rate  from  the  Cartersville  district.  This 
average,  is  made  up  of  rates  varying  from  a  minimum  of  $3.75  to 
Baltimore  and  a  maximum  of  $4.82  to  Newark,  Grasselli,  and  Pal- 
merton.  Although  the  average  freight  rates  from  Sweetwater  and 
Cartersville  to  eastern  lithopone  manufacturers  are  practically  the 
same,  there  is  little  uniformity  in  rates  to  given  points.  In  some  cases 
the  rate  from  Sweetwater  is  higher  than  the  rate  from  Cartersville 
and  sometimes  lower. 

The  average  freight  rate  from  St.  Louis,  which  may  be  taken  as 
the  shipping  point  for  the  Missouri  district,  to  eastern  manufacturers 
of  lithopone,  is  $5.69  per  short  ton.  This,  compared  with  the  rates 
from  Cartersville  and  Sweetwater,  gives  the  southern  district  an 
advantage  in  transportation  charges  to  the  eastern  lithopone  district 
of  $1.24  per  short  ton.  The  difference  in  rates  has  prevented 
active  competition  between  southern  and  western  crude  barytes  in 
the  eastern  markets.  Missouri  ore,  in  order  to  compete  in  these  mar- 
kets, would  have  to  absorb  the  freight  differential  of  $1.24  in  lower 
prices  for  crude  barj-tes  f .  o.  b.  St.  Louis. 

Table  4  shoivs  the  freight  rates  on  crude  barytes  from  the  principal 
producing  points  to  the  principal  consuming  points. 


Table  4. — Freight  rat €8  on  crude  barytas  per  short  ton  in  carload  lots. 

[CoxnpUed  from  files  of  Interstate  Commerce  Commifloion  as  of  May  26, 1020.    Rates  arp  current  all  rail 

and  commodity  rates,  unless  noted.] 
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Newport,  Del 
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4.73 

S4.82 

4.73 

4.82 

4.73 
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«3.75 

4.73 
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4.29 
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f5.C0 
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6.00 
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5.40 
5.00 
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5.(i0 


1  Rates  used  In  this  discussion  obtaining  on  Hay  26, 1920.       *  Ohio  River  combination. 

s  From  Reagan,  Tenn.  *  Minimum  carload  weight  44,800  pounds. 
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Extent  of  harytes  deposits  in  the  United  States. — One  of  the  ques- 
tions of  principal  importance  in  considering  a  duty  on  barytes  is  the 
extent  and  availability  of  deposits  in  the  United  States.  Under  the 
stimulus  of  war  conditions  the  production  of  barytes  in  tlie  United 
States  increased  fourfold  from  1914  to  1916,  and  supplied  the  entire 
domestic  consumption.  But  there  is  very  little  definite  information 
as  to  the  extent  of  the  deposits,  and  owing  to  the  general  nature  of 
the  deposits  it  would  be  practically  impossible  to  arrive  at  any  accu- 
rate estimate  of  the  total  domestic  barytes  resources. 

In  the  absence  of  official  governmental  information  on  the  barytes 
resources  of  the  United  States,  the  Tariff  Conunission  sent  out  ques- 
tionnaires to  both  producers  and  consumers  of  barytes  requesting 
information  on  the  extent  of  domestic  deposits.  There  developed  a 
distinct  cleavage  of  opinion  between  the  two  interested  groups.  The 
question  submitted  on  the  subject  was  as  follows : 

For  what  length  of  time  do  you  consider  that  the  barytes  resources  of  the 
United  States  are  capable  of  supplying  the  total  domestic  requirements?  Give 
Tour  reasons. 

Manufacturers  of  lithopone,  the  largest  consumers  of  barytes,  esti- 
mated the  life  of  deposits  which  are  being  worked  at  the  present  time 
from  a  minimum  of  two  years  to  a  maximum  of  seven  years.  Litho- 
pone manufacturers  were  supplied  prior  to  the  war  with  German 
barytes  at  a  cost  less  than  that  of  domestic  barytes.  The  following 
statements  are  taken  from  consumers^  replies  to  the  above  question : 

**A  careful  review  of  the  different  mining  sections  in  the  East  leads  us  to 
i    believe  that  the  new  developed  barytes  resources  are  capable  of  supplying  the 
domestic  requirements  for  not  more  than  two  years." 

**  FVom  five  to  seven  .years.  This  statement  is  made  after  a  rather  exhaustive 
rtudy  of  the  various  barytes  producing  districts  and  spending  of  considerable 
money  in  exploration  work,  and  It  Is  believed  that  practically  all  of  the  com- 
mercial deposits  have  been  uncovered." 

"At  present  rate  of  consumption  the  linown  higher  grade  deposits  of  to-day 
^11  be  exhausted  In  from  three  to  five  years.  Low-grade  ores  (90  per  cent 
BaSOi)  if  they  can  be  made  suitable,  which  is  questionable,  could  supply  the 
markets  for  a  longer  period  (5  to  10  years)." 

On  the  other  hand  barytes  producers  state  that  domestic  deposits 
can  supply  the  demand  for  an  indefinite  period.  The  following 
replies  are  quoted  from  producers  of  barytes  : 

''In  the  writer's  opinion  the  answer  to  this  question  as  It  stands  would  be 
*  irirlefinitely,*  provided  the  proper  stiniulu»  was  given.  Barytes  is  one  of  the 
most  widely  distributed  mineral  substances  that  we  know  of.  There  has, 
liowever,  up  to  the  last  few  years  been  no  incentive  for  the  development  of 
American  resources,  at  least  in  what  might  be  called  the  eastern  seaboard 
diatrict" 

**The  fact  that  several  properties  have  been  worlted  for  15  years  past,  and 
are  now  only  developed  to  a  good  working  basis  and  are  known  to  be  good  for 
15  to  20  years  to  come  assures  us  that  we  are  safe  as  to  our  supply." 
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"  Unlimited  supply  In  Missouri  fields  ♦  •  •.  Portions  tliat  have  been  pro- 
ducing for  the  past  40  years  are  still  yielding  good  tonnage,  and  geologists 
estimate  that  the  surface  ore  has  only  been  touched  and  that  heavier  deposits 
lie  deeper." 

The  possibility  of  increasing  the  production  of  barytes  is  more 
promising  in  Georgia  and  Tennessee  than  in  the  Missouri  district. 
The  first  two  districts  seem  to  contain  large  quantities  of  ore  and 
could  probably  be  developed  to  a  point  where  they  would  supply  an 
increased  demand  of  eastern  manufacturers. 

Owing  to  geological  and  geographical  disadvantages,  the  known 
domestic  deposits  in  the  southern  district  will  probably  not  be  able  to 
compete  on  even  terms  in  the  Atlantic  coast  market  with  barytes  im- 
ported from  Germany.  The  German  deposits  are  of  vein  formation 
and  require  only  drilling  and  blasting  to  make  the  ore  available  for 
shipment.  The  known  domestic  deposits,  on  the  other  hand,  are  of 
such  a  character  that  the  ore-bearing  material,  after  mining,  requires 
washing  and  mechanical  separation  from  foreign  rock  material — ^a 
process  which  involves  additional  equipment — before  the  ore  is  ready 
to  be  marketed  as  crude  barytes.  Prior  to  the  war  the  freight  rate 
from  German  mines  to  Atlantic  ports  w^as  about  $3  per  ton  as  com- 
pared with  the  freight  rate  from  Georgia  and  Tennessee  to  the  east- 
em  markets  of  about  $4.45  a  ton.  In  view  of  the  difference  in  minin^r 
methods  and  the  difference  in  freight  rates,  it  would  appear  that 
competition  would  be  diflBcult  under  normal  conditions. 

In  considering  a  duty  on  barytes  the  extent  to  which  the  cost  of 
crude  barytes  enters  into  the  cost  of  manufactured  products  should 
also  be  taken  into  account.  (See  pp.  72  and  87  for  further  discussion 
of  this  phase  of  the  subject.)  From  the  cost  figures  the  effect  which  a 
decrease  or  increase  in  the  cost  of  barytes  would  have  on  the  total 
cost  of  a  particular  product  can  be  determined. 

PRODUCTIOX   OF  BARYTES  IN  FOKEIGX   COUNTRIES. 

Germany, — Germany  has  large  deposits  of  crude  barytes  of  an  ex- 
ceedingly good  grade  and  prior  to  the  war  was  the  largest  producer 
of  barytes  and  of  barium  chemicals.  In  1913  she  exported  174,235 
short  tons  or  nearly  four  times  as  much  as  was  produced  the  same 
year  in  this  country  and  three  times  as  much  as  was  produced  in  the 
United  Kingdom.  Her  production  of  crude  barytes  during  1908  was 
about  210,000  metric  tons  (231,000  short  tons)  valued  at  aroiuid 
2,000,000  marks  (about  $500,000). ^  The  exports  of  Germany  as 
shown  bv  Table  5  increased  about  75,000  short  tons  from  1909  to  1013. 
This  indicates  a  growi^h  of  her  output,  so  it  is  reasonable  to  assume 
that  Germany's  production  of  crude  barytes  just  prior  to  the  war  was 
at  least  300,000  short  tons.  The  production  in  the  United  States 
during  the  war  increased  to  a  maximum  of  221,952  short  tons  in  1916, 

»  Bartling,  Dr.  Rlcbard  :  **  ^  ^atlagerstaten  Deutschlands/'   1911. 
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which  gives  the  United  States  an  output  second  only  to  that  of 
Germany. 

Table  5,  which  shows  the  German  exports  and  imports  of  barytes 
and  celestite  (natural  strontium  sulphate,  which  is  relatively  unim- 
portant in  quantity),  is  indicative  of  the  growth  of  the  industry  in 
that  country. 

Table  5. — Germanp^s  exports  and  imports  of  barytes  and  celestite} 
[From  Vierteljaliraliefte  zur  Statbtik  dcs  Deutscben  Reichs.] 


• 

Year. 

* 

Export.s. 

Ixniwrts. 

Short  toDf). 

Value. 

Short  tons. 

Valuo. 

190D 

99,819 
125,9(32 
141,512 
157,581 
174,235 

$705,310 
787,489 

788,  (Sa 

992,818 

l,a>8,084 

16,049 

6,373 

8,737 

20,575 

21,457 

1104,093 

41,209 

56,692 

133,302 

1910 

1311 

1912 

1913 

139, 109 

<  r«)ratite  is  nattnally  occuning  strontiom  sulphate.    It  is  rclat  ivcly  unimportant  in  quantity  compared 
vitb  barytes  so  that  figures  may  be  taken  for  all  practical  purposes  as  represnuting  barytes. 

United  Kingdom^ — ^The  United  Kingdom  in  1919  ranked  third 
in  the  production  of  crude  barytes.  In  1013  her  production  exceeded 
that  of  the  United  States  by  about  10,000  tons.  Production,  how- 
ever, has  increased  during  the  war  more  rapidly  in  the  United  States 
than  in  the  United  Kingdom,  so  that  the  output  in  this  country  in 
1917  was  almost  three  times  that  of  Great  Britain.  The  United 
Kingdom,  in  addition  to  having  large  and  valuable  deposits  of 
han-tes,  possesses  deposits  of  witherite  (barium  carbonate)  which 
can  be  mined  economically.  The  total  annual  output  of  witherite 
in  the  United  Kingdom  since  1880  has  varied  between  6,000  and 
I'iJKK)  short  tons,  the  maximum  output  occurring  in  1910.  Table  6 
gives  the  production,  value  at  mine,  and  unit  value  of  crude  barytes 
and  witherite  produced  in  the  United  Kingdom. 

T-/^LE  6. — Production  of  barytes  and  tcithcrite  in  the  United  Kingdom.* 


Year. 

Quantity 
(shcrt 
ions). 

Value  at 
mine. 

Unit  value  ■ 
per  short 
ton. 

1 

Year. 

Quantity 
(short 
tons). 

Value  at 
mine. 

Unit  value 

per  short 

ton. 

1900.,.. 

32,991 
30,927 
23,441 
27, 184 
22,486 
32,551 
40,034 
47,011 
43,621 
46,778 

9142,316.00 
1.35,337.00 
109,078.00 
108,620.00 
120,071.00 
144,136.00 
171,700.00 
187,068.00 
171,403.00 
197,230.00 

S4.31 
4.38 
4.13  , 
4.00  1 
4.07 
4.43  1 
4.29  * 
3.98 
3.93 
4.22  < 

\ 

1910 

$50,027 
49,412 
50,822 
56,050 
54,802 
69,974 
85,158 
73,424 
74,323 

1213,683.00 
196,538.00 
191,886.00 
205,055.00 
211,722.00 
388,488.00 
620,435.00 
687,797.00 
(0 

4.27 

Ijrji 

1911 

3.08 

l'*»2... 

1912 

3.78 

\m 

1913 

3.66 

1»J4 

1914 

3.86 

i»5 ;. 

1915 

1916 

1917 

5.55 

Wi 

7.29 

iW 

9.37 

1'*'^... 

1918 

(0 

1W9 

'Abstracted  from  the  follo\K-lnff  official  publications  of  the  United  Kingdom:  Report  of 
tie  Controller  of  the  Department  for  Development  of  Mineral  Resourcea  in  the  ITnited 
Kin»dom,  1918.  Cd.  9184 ;  and  Carruthers,  R.  G.  et  al..  Special  Reports  on  the  Mineral 
w«>urcf>s  of  Great  Britain,  Vol.  II. — Barytes  and  Witherite,  Memoirs  of  the  Geological 
Surrey  of  Great  Britain. 

/From  Mines  and  Quarries,  Part  III,  Geenral  Report,  with  Staitatlcs  by  Chief  Inspector 
«i  Mines,  Home  Office  of  Great  Britain. 
M'aiue  not  available. 
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The  normal  annual  requirements  for  crude  barium  mineral  in  the 
United  Kingdom  amounted  to  about  100,000  tons.    Of  this  quantity, 
in  normal  times,  about  60  per  cent  was  imported,  chiefly  from  Ger- 
many.    Prior  to  the  war  little  attention  was  given  in  the  United 
Kingdom  to  the  proper  treatment  of  the  raw  barytes.    The  result 
was  the  domination  of  the  British  market  by  Germany,  who  pro- 
duced a  grade  of  superior  quality  as  to  whiteness  and  fineness  of 
grinding.     Prior  to  the  war  the  best  grade  of  German  ground  barytes 
sold  at  about  50  shillings   ($12.16),  and  the  second  grade  at  30 
shillings  ($7.30)  per  ton  delivered  in  London.    A  product  equal  in 
quality  to  that  formerly  imported  into  the  United  Kingdom  is  now 
being  supplied  by  English  manufacturers.    A  conservative  estimate 
places  the  quantity  of  high-grade  barytes  ore  "  in  sight "  in  191^ 
in  the  United  Kingdom  at  500,000  tons,  which  is  equivalent  to  a  five- 
year  supply.    There  are,  however,  many  large  and  undeveloped 
deposits  in  both  England  and  Ireland,  so  that  requirements  of  the 
United  Kingdom  can  be  supplied  for  many  years. 

About  70  per  cent  of  the  barytes  consumed  in  the  United  Kingdom 
is  used  in  the  manufacture  of  lithopone  and  paints.  The  remainder 
is  used  in  paper,  rubber,  and  linoleum  manufacture.  Witherite  is 
used  chiefly  by  chemical  manufacturers  in  the  production  of  barium 
chemicals. 

Table  7  gives  the  production,  imports,  exports,  and  apparent  con- 
sumption of  barytes  in  the  United  Kingdom : 

Table  7. — Apparetit  consvmpiion  of  barytes  in  the  United  Kingdom. 


Catondar  year. 


Production. 


1910 

1911 

1912 

1913 

1914 

1916 

1916 

1917 

1918 

1919 , 

1920  (5  months). 


Short  ton*. 
60,027 
49,412 
60,822 
66,050 
64,802 
69,974 
86,158 
73,424 
74,323 


Imports.* 

Exports.* 

Short  ton». 

Short  ton*. 

60,876 

12,874 

64,054 

9,432 

64,412 

9,933 

61,188 

6,426 

35,379 

3,337 

7,937 

2,748 

10,343 

4,733 

1,566 

4,207 

1,668 

1,767 

22,972 

1,860 

13,271 

317 

Apparent 
consump- 
tion. 


Short  ton». 
88,029 
94,G34 
105,301 
•  110,813 
86,844 
75,163 
90,768 
70,783 
74,224 


>  From  the  Annual  Statement  of  the  Trade  and  Commerce  of  the  United  Kingdom . 

Other  foreign  countries.^ — Other  foreign  countries  which  produce 
barytes  in  appreciable  quantities  are  Belgium,  Spain,  France,  and 
Italy.  The  output  of  Belgium  has  varied  considerably,  but  may  be 
taken  as  between  20,000  and  30,000  tons.  The  production  of  Italy 
increased  during  the  war  from  13,000  tons  in  1914  to  about  19,000 
tons  in  1917.    The  production  of  France  prior  to  the  war  was  about 

'Figures  of  production  from  Mineral  Industry,  New  York,  1918. 
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12,000  tons;  statistics  for  later  years  are  not  available.  The  output 
of  barytes  in  Spain  incjjBased  from  4,000  tons  in  1915  to  about 
10,000  tons  in  1917. 

IMFORTS  INTO  THE  UNFTED  STATES. 

The  imports  of  crude  barytes  were  increasing  prior  to  the  war, 
and  in  1914  amounted  to  36,456  short  tons,  valued  at  $63,260.  The 
imports  of  ground  or  manufactured  barytes  were  considerably  less 
and  in  1914  had  reached  6,026  short  tons,  valued  at  $42,625.  Imports, 
which  were  almost  wholly  from  Germany,  were  shut  off  with  the  out- 
break of  the  war,  and  there  have  been  practically  no  imports  of 
bandies  since  1915. 

Tables  8  and  9  show  the  imports  for  consumption  of  crude  and 
jrround  barytes  since  1910. 

Table  8. — Imports  of  crude  barytes  for  consumption  in  the  United  States, 

191(^1919, 

[Baryta,  sulphate  of,  or  barytes,  including  banrtes  earth,  unmanufactured.] 


Fiscal  year. 


l»10i. 
1»10«. 
1911.. 
1912. . 
1913. . 
1914 ». 
1914  *. 
1915.. 
1916. . 
1917.. 
191x. . 
1919. 


Rate  of  duty. 


75  cents  per  ton 

$1.50  per  ton 

do 

do 

do 

do 

15  per  cent,  ad  valorem. 
do 


.do. 
.do. 
.do. 
.do. 


Quantity 
(short  toDS). 


2,500 

0,305 

20,602 

23,507 

31,761 

6,680 

29,776 

10,770 

17 


6 
30 


Value. 


910,824 
21,286 
45,06. 
40,041 
63,345 
12,313 
50,947 
21,087 
245 


63 
245 


Duty 
collected. 


11,674 

12,582 

27,592 

31,482 

42,537 

8,946 

7,642 

3,163 

37 


9 
37 


Value  per 

unit  of 
quantity. 


S4.33 
2.27 
2.19 
1.74 
1.99 
1.84 
1.71 
1.96 

14.41 


10.50 
6.28 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 
15.47 
59.11 
61.23 
76.00 
67.15 
72.65 
15.00 
15.00 
15.00 


1  From  July  1  to  Aug.  5, 1000. 

s  From  Aug.  6, 1009,  to  June  30, 1910. 


<  From  July  1  to  Oct.  3. 1913. 

*  From  Oct.  4, 1913,  to  June  30, 1914. 


15.00 
15.00 


Tabus  9. — Imports  of  ground  barytes  for  consumption  in  the  United  StateSt 

1910-1919 

[Baryta, sulphate  of,  or  barytes,  including  barytes  earth,  manufactured.] 


Fisealyear. 

Rate  of  duty. 

Quantity 
(short  tons). 

Vahie. 

Duty 
collected. 

Value  per 

tmitof 
quantity. 

Actual  and 

computed 

ad  valorem 

rate. 

1910 

tS.25ptfton 

3,023 
3,655 
3,012 
5,145 
1,107 
4,919 
1,966 

$27,191 

26,462 

21,642 

36,819 

7,520 

35,105 

14,997 

2 

3,813 

114,169 

17, 131 

14,117 

24,119 

5,184 

7,021 

2,999 

y^   S8.99 
7.24 
7.19 
7.16 
6.79 
7.14 
7.63 

Per  cent. 
52.11 

1911 

doT. 

64.74 

1912 

do 

65.23 

1913 

do 

65.51 

1914' 

do 

68.94 

1914 « 

1915 " 

20  per  oent  ad  valorem 

do 

20.00 
20.00 

1916 

20.00 

1917 

235 

763 

16.23 

20.00 

»m 

do •. 

20.00 

mo : 

do 

20.00 



»  From  July  1  to  Oct.  3, 1913. 


*  From  Oct.  4, 1913,  to  June  30, 1914. 
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PRICES. 


United  States. — ^The  average  dutiable  talue  of  crude  barytes  im- 
ported from  1912  to  1915,  inclusive,  was  $1.85  per  short  ton,  as  shown 
by  import  statistics.  Information  from  consular  invoices  shows  that 
the  prewar  price  of  crude  barytes  was  about  $1.75  per  short  ton 
f .  o.  b.  German  mines.  Freight  charges  from  the  mine  to  Atlantic 
ports  made  the  price  of  crude  barytes  about  $4.70  per  short  ton  ex  ship 
at  New  York  or  Philadelphia.  To  this  price  must  be  added  the 
duty  under  the  act  of  1913  and  barge  or  switching  charge  to  eastern 
consumers,  so  that  the  price  delivered  at  plants  was  about  $5.20  per 
short  ton.  This  price  varied  somewhat  according  to  individual  con- 
ditions, but  the  figures  given  may  be  taken  as  an  average.     Table 

10  shows  the  detail  of  the  price  of  imported  crude  barytes  for  1914: 

Table  10. — Average  price  per  short  ton  of  crude  harytes  imported  from 

Ocrmany^  191). 

Price  f.  o.  b.  mine $1.7^ 

Railroad  and  river  freiglit  to  Rotterdam 1.20 

Ocean  freight 1. 75 

Price  ex  ship  New  York  or  Pliiladelphia  (duty  not  paid) 4.70 

Price  delivered  at  plants  on  Atlantic  coavSt  * 5. 20 

The  price  of  domestic  crude  barytes  f.  o.  b.  St.  Louis  has  al>out 
doubled  during  the  war.  The  price  from  May,  1913,  until  Novem- 
ber, 1915,  varied  very  little  from  $4.90  per  short  ton.  The  price 
then  increased  to  $9.80  per  ton  in  October,  1918,  and  this  price  was 
in  force  until  May,  1919,  when  it  decreased  to  $8.80  per  ton.  In 
November,  1919,  the  price  increased  sharply  to  $10.80  per  ton.     Table 

11  shows  the  market  price  of  crude  barytes  per  short  ton  f.  o.  b. 
Missouri  shipping  points. 

Tabij:  11. — Market  price  of  cru4e  harytes  f.  o.  ft.  Missouri  shipping  points, 

[Dollars   per  short  ton.] 


Date. 


1912, 
1912, 
1913, 
1913, 
1914, 
1915, 
1915, 
1916, 
1916, 
1916, 
1917, 
1918, 
1918, 
1918, 
1919, 
1919, 
1919. 
1920, 


January  to  October 

October  to  December,  inclusive. 

January  to  May 

Mav  to  December,  Inclusive 

entire  year 

January  to  Novembv 

November  and  December 

January, 


Fecruaryand  Marcli 

April  to  December,  inclusive 

entire  year 

January  to  August 

Ausn^t  and  September : 

October  to  Deceml>er,  inclusi  ve 

January  to  Hay 

May  to  November 

November  and  December 

January  to  April 


Wasbinc- 

ton  County, 

ICo-.  dia- 

trfct. 


14.25 
5.50 
7.00 
4.25 
4.25 
4.25 
4.50 
4.50 
5.00 
7.00 
7.00 
7.00 
8.00 
9.00 
9.00 
8.00 

10.00 

laoo 


St.  Locds, 
western 
Hissoori 
district. 


$4.90 

6.15 
7.65 


90 
90 
90 
15 
15 
65 
65 
65 
7.80 
8.80 
9.80 
9.80 
8.80 
10.80 

laso 


4. 

4. 

4 

6. 
5. 
5. 

4. 

7.1 


^From  consular  Invoices  of  Individual  shipments. 

'  Includes  duty  under  the  act  of  1918  and  barge  or  switching  charge  t«  plant. 
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Contract  prices  on  Missouri  ground  barytes  f.  o.  b.  St.  Louis  have 
not  increased  in  the  same  ratio  as  crude  barytes.  Table  12  shows 
contract  prices  of  ground  barytes  f.  o.  b.  St.  Louis  in  carload 
shipments. 


T.vBLE  12. — Contract  price  of  Missouri  ground   barytes   f.  o.   h.  St.  Louis  in 

carloa d  sh  ipm en t s. 


Year. 

Per 
short  ton. 

Y«ir. 

Per 
short  ton 

1912 

$13.00 
15.50 
13.00 
13.00 
13.00 

1917 

$19.00 

l^.j 

1918 

19.00 

10  4 

1919 

21.50 

iv.:. 

1920 

21.50 

lyio 

The  price  of  crude  barytes  f.  o.  b.  Cartersville,  Ga.,  increased 
from  $4.25-$6.00  per  short  ton  in  1916  to  $8.95  per  short  ton  in  the 
first  half  of  1920.  The  price  of  ground  barytes  f.  o.  b.  Cartersville 
has  been  more  constant  than  that  of  crude  barytes.  The  price  of 
^^round  barytes  was  $17.85  per  short  ton  from  1916  to  1918,  inclusive, 
and  then  increased  to  $18.75  in  1919  and  the  first  part  of  1920.  Table 
13  shows  the  price  of  crude  and  ground  barytes  f .  o.  b.  Cartersville, 
Ga.,  since  1916 : 

Tabu:  13. — Prices  of  crude  and  ground  harytea  per  sJiort  ton  f,  o.  ft.  Carters- 
ville^ Ga, 


Year. 

Crude. 

Ground. 

l'"»l« 

• 

$4. 2S-$6. 00 

4. 90-  6.  70 

6.  4,S-  8.  GO 

7.35-  8.95 

8.95 

$17. 85 

1*17 

17.85 

r'> 

17.85 

i'K»... 

18.75 

I'O). . . . 

18.75 

United  KingdoTn. — Price  quotations  on  crude  barytes  in  the  United 
Kinofdom  are  not  available.  Table  6,  which  gives  the  production  of 
crude  barytes  in  the  United  Kingdom  shows  an  average  reported 
value  of  $3.86  per  short  ton  in  1914,  which  increased  to  $9.37  in  1917, 
the  latest  year  for  which  complete  statistics  are  available.  The  in- 
f  reuse  in  the  price  of  ground  barytes  in  the  United  Kingdom  during 
tlie  war  was  about  in  the  same  proportion  as  in  this  country.  The 
increase,  however,  began  in  1912  and  shows  a  gradual  trend  upward 
from  that  time,  while  the  increase  in  price  in  the  United  States  did 
not  Ijegin  until  1916.  The  price  in  the  United  Kingdom  has  usually 
I'^^en  lower  than  the  price  in  this  country.  Table  14  shows  the  price 
«f  j^ound  barytes  by  quarters  in  the  United  Kingdom  as  quoted  by 
ilie  Chemical  Trade  Journal  and  Chemical  Engineer  of  London. 
477*— 20 3 
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Table  14. — Price  of  ground  barytea  in  the  United  Kingdom,  1910-1919;  per  short 

ton} 


IQIO-January $9.77-114.12 

AprU 9.77-  1L12 

July 9.77-14.12 

October 9.77-  14.12^ 

1911— January 9.77-  14.12 

April 9.77-  14.12 

Jifiy 9.77-  14.12 

October 9.77-  14.12 

1912— January 9.77-  14.12 

AprU 9.77-  14.12 

July 10.86-  14.12 

October 10.86-  14.12 

1913— January 11.95-  16.29 

April 13.03-  16.29 

July 13.03-  16.29 

October 13.03-  16.29 

1914— January 13.03-  16. 29 

April 13,03-  16.29 

July 13.03-  16.29 

October 16.29-  19.55 


1915— January $16. 29-$19.55 

April 17  3«-20.© 

JtUy 18. 46-  21.72 

October 19. 55-  26. « 

1916— January 19. 55-  28. « 

AprU 19.55-28.06 

Jifly 19.55- 32.5s 

October 19.55-  32.5i< 

1917— January 19. 55-  3158 

April 21.72-36  92 

July 21.72- 36.« 

October 21. 72-  36.92 

1918— January 21.72-  36.92 

AprU 30.41-  60.S3 

July 30.41- 60.» 

October 30. 10-  6.3. 1'' 

1919— January 39. 10-  6.V  17 

AprU 39. 10-  «.  1. 

Jtdy 30. 42-  60.  Ki 

October 30. 42-  eo.sj 


>  Taken  from  Chemical  Trade  Journal  and  Chemical  Engineer,  London.    Listed  as  barium  sulpbstr, 
native  levigated,  f.  o.  r.  at  works  or  usual  ports  of  shipment. 

Germany. — Barytes  is  not  regularly  quoted  in  German  chemical 
trade  journals.  The  following  prices  are  offerings  of  crude  and 
ground  barytes,  which  were  received  by  American  firms  from  Ger- 
man firms.^  The  prices  quoted  in  these  letters  are  tabulated  and 
converted  in  Tables  15  and  16  at  the  par  value  of  the  mark  and  at 
the  exchange  value  of  the  mark  on  the  date  the  letters  were  written. 

Table  15. — Prices  of  crude  barytes,  free  Hamburg  or  Bremen,  Oct.  21,  1919. 


Grade. 


No.  1  —  98  to  99  per  cent. 
No.  2  —  95  to  96  per  cent. 


Price  per  short  ton. 


Marks. 


65 
60 


Mark- 
10.2382. 


115. 48 
14.29 


Mark- 

SO.OSTi. 


S2.34 
2.16 


Table  16. — Price  of   crude   barytes,   free   Bremen,   Hamburg,    or   Rotterdam, 

Sept.   SO,   1919. 


Class. 

IMc^. 

Brand. 

Marks  per 

metric 

ton. 

Dollars  per  short  ton. 

Mark- 
90.2382. 

Mark- 
tO.Oi. 

swooo 

1 
3 
6 
8b 

329.5 
318.5 
304.5 
292.5 

$71.20 
68.83 
65.80 
63.21 

SU.96 

Lowe 

11.. t6 

Adler 

11. a> 

O  O  O  0 

10.61 

• 

^  Original  letters  In  files  of  the  Tariff  Commission. 
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COMPETITIVE  CONDITIONS. 

The  situation  prior  to  the  war, — The  Atlantic  coast  market  for 
crude  barytes  was  supplied  exclusively  by  imports,  chiefly  from 
Germany,  amounting  to  between  35  and  45  per  cent  of  the  total 
domestic  consumption  of  crude  barytes.  The  interior  points  at 
which  imported  barytes  could  compete  with  the  domestic  ore  pro- 
duced in  Missouri  depended  wholly  on  the  cost  of  transportation  or 
freight  rates  to  the  market  in  question.  The  outlet  for  domestic 
crude  barytes  prior  to  the  war  was  thereby  restricted  to  supplying 
the  middle  western  manufacturers  of  ground  barytes,  while  the  im- 
ported crude  barytes  was  consumed  almost  wholly  by  eastern  manu- 
facturers of  lithopone. 

This  division  of  the  domestic  market  did  not  exist  in  the  case  of 
ground  barytes.  Under  the  duties  in  the  act  of  1909  for  ground  or 
manufactured  barytes  ($5.25  per  ton),  domestic  ground  barytes  was 
able  to  compete  in  the  Atlantic  coast  market  with  imported  ground 
barytes.  It  is  estimated  that  prior  to  the  war  about  50  per  cent  of 
the  ground  barjrtes  manufactured  in  the  Middle  West  was  shipped 
to  and  consumed  in  the  Atlantic  coast  market.  The  imports  of 
ground  or  manufactured  barytes  prior  to  the  war  were  only  about 
15  per  cent  of  the  imports  of  crude  barytes,  which  shows  that  the 
competition  between  domestic  and  foreign  barytes  was  chiefly  in  the 
crude  ore.  Table  17  shows  the  imports  of  ground  and  crude  barytes 
for  1911  to  1913,  inclusive. 

Table  17. — Compariaon  of  imports  of  crude  and  ground  barges,  1911-1913, 


Fiscal  year. 

Oround 
barytes. 

Crude 
baryteA. 

nil V 

Short  tons. 
3,655 
3,012 
5,145 

Short  ioiu. 
20,602 
23,507 
31,761 

1912 

19U 

The  present  situation, — The  deposits  of  barytes  in  the  southern  dis- 
trict have  an  advantage  over  Missouri  deposits  of  about  $1.25  per 
short  ton  in  freight  rates  to  the  Atlantic  coast  market.  War  condi- 
tions have  therefore  not  changed  the  competitive  situation  as  far  as 
middle  western  producers  of  crude  barytes  are  concerned.  With  nor- 
mal conditions  restored  competition  in  crude  barytes  in  the  Atlantic 
coast  market  will  be  between  the  foreign  product  and  domestic  crude 
banies  produced  in  Georgia,  Tennessee,  and  Kentucky;  crude  barytes 
produced  in  Missouri  will  not  be  able  to  compete  in  this  market  even 
under  existing  conditions. 

In  the  matter  of  ground  barytes,  however,  the  manufacturers  in 
the  Middle  West  continue  to  ship  about  50  per  cent  of  their  product 
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to  the  Atlantic  coast  market.  Although  ground  barytes  from  the 
southern  district  has  a  lower  freight  rate  to  Atlantic  coast  markets 
than  Missouri  ground  barytes,  the  Missouri  product  still  supplies  a 
large  portion  of  this  market.  This  may  be  explained  by  the  fact  that 
eastern  lithopone  and  bariimi  chemical  manufacturers  developed  the 
southern  deposits  chiefly  to  supply  their  raw-material  requirements. 
Missouri  barytes  is  a  softer  variety  and  is  better  adapted  for  the  man- 
ufacture of  groimd  barytes  than  is  the  southern  ore.  It  is  evident 
that  the  producers  of  crude  barytes  in  the  southern  district  are  par- 
ticularly interested  in  retaining  the  Atlantic  coast  market  for  crude 
barytes  while  the  Missouri  producers  and  manufacturers  of  ground 
barytes  are  more  interested  in  being  able  to  hold  this  market  for 
ground  barytes,  which  they  largely  supplied  prior  to  the  war. 

TARIFF  HISTORY. 

Barytes  or  barium  sulphate,  unmanufactured  or  manufactured,  has 
been  dutiable  since  the  passage  of  the  act  of  1883,  with  the  exception 
of  the  period  covered  by  the  act  of  1894,  when  barytes  unmanufac- 
tured, including  barytes  earth,  was  free  of  duty.  Witherite  (natural 
barium  carbonate)  has  uniformly  been  exempt  from  duty  since  1883. 
The  duties  levied  on  barvtes,  unmanufactured  and  manufactured,  and 
the  provisions  for  witherite  beginning  with  the  act  of  1883  are  as 
follows : 


Act  of— 

Para- 
graph. 

1883 

1883 

1883 

1890 

40 

41 

603 

49 

1890 

1894 

1894 

500 

37 

395 

1897 

44 

1897 

1909 

489 
42 

1909 

1913 

711 
51 

1913 

646 

Tariff  classlflcatlon  or  desGri:)tion. 


Bar3rta,  sulphate  of,  or  barytes,  unmanufactured 

Baryta,  sulphate  of,  or  barytes,  manufacturud 

Baryta,  carbonate  or  witherite 

Baryta,  sulphate  of,  or  barytes,  inohiding  barytes  earth: 

Unmanufactured 

Manufactured 

Baryta,  carbonate  of,  or  witherite 

Baryta,  sulphate  of,  or  barytes,  manufactured 

Baryta,  carbonate  of.  or  witherite.  and  barj'ta,  sulphate 
of,  or  barytes,  unmanufactured,  including  barytes 
earth. 
Baryta,  sulphate  of,  or  barytes,  including  barytes  earth: 

Unmanufactured 

Manu  f acturod 

Baryta,  carbonate  of.  or  witherite 

Barvta,  sulphate  of,  or  barytes,  including  barytes  earth: 

Unmanufactured 

Manufactured 

Witherite 

Barvta,  sulphate  of,  or  barytes,  including  barytes  earth: 

Unmanufactured 

Manufactured 

Witherite 


Rates  of  duty,  specific 
and  ad  valorem. 


10  per  cent  ad  valorem. 
I  cent  per  pound, 
tree. 

S1.13i>erton. 
Sn.72pertQn. 
Free. 

Free. 


75  cents  per  ton. 
$5.25  per  ton. 
Free. 

SI. 50  per  ton. 
S5.25  per  ton. 
Free. 

15  per  cent  ad  valorem. 
20  per  oent  ad  valorem. 
Free. 


CONSTRTJCnON   OF   THE   LAW. 


In  a  case  under  the  act  of  1894  in  which  the  importers  furnished 
no  evidence  to  support  their  protest,  ground  carbonate  of  baryta  was 
held  dutiable  as  an  unenumerated  manufactured   article  and  not 
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exempt  from  duty  as  native  or  umnanufactured  carbonate  of  baryta 
or  witherite  of  commerce.  (G.  A.  3622,  T.  D.  17483.)  Under  the  act 
of  1897  which  removed  the  limitation  to  carbonate  of  baryta  in  its 
umnanufactured  condition,  ground  carbonate  of  baryta  was  held 
exempt  from  duty.  (G.  A.  4248,  T.  D.  19947.)  In  a  court  decision 
likewise  classifying  precipitated  carbonate  of  baryta,  paragraph  489 
of  the  act  of  1897  was  declared  not  limited  to  the  particular  kind  of 
carbonate  of  baryta  known  as  witherite,  but  included  all  carbonates 
of  baryta  whether  or  not  known  by  the  name  of  witherite.  (Gabriel 
&  Schall  V.  United  States,  121  Fed.,  208;  followed  by  the  Board  of 
General  Appraisers  in  G.  A.  6314,  T.  D.  24331,  and  G.  A.  7141,  T.  D. 
31145.)  A  like  conclusion  was  reached  by  the  Court  of  Customs 
Appeals.  (United  States  v,  Gabriel  &  Schall,  1  Ct.  Cust.  Appls.,  90.) 
The  provision  for  "  witherite  "  in  paragraph  711  of  the  act  of  1909 
was,  however,  declared  to  be  limited  to  the  natural  crude  mineral  ore 
and  not  inclusive  of  precipitated  carbonate  of  baryta,  which,  being  a 
chemical  salt,  was  held  dutiable  under  paragraph  3  of  that  act.  (G. 
A.  7262,  T.  D.  31810.) 
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PART  III. 
THE  BARIUM  CHEMICAL  INDUSTRY. 


DESCRIPTION    AND    USES. 

The  term  "barium  chemicals"  is  used  in  this  report  to  include 
various  barium  salts  or  compounds  which  are  manufactured  by  chem- 
ical processes  from  the  barium  minerals,  barytes  and  witherite. 

Blanc  fixe  or  artificial  sulphate  of  harytes^  as  it  is  described  in  the 
tariff  act  of  October  3,  1913,  is  barium  sulphate  which  has  been  pre- 
cipitated from  a  solution  of  a  soluble  barium  salt  by  means  of  a 
Milpliate,  usually  salt  cake.    The  term  "blanc  fixe,"  which  means 
j'trmanent  white,  is  generally  used  in  commerce  to  designate  this 
iirticle.     The  term  "precipitated  barium  sulphate"  describes  the 
product  much  more  accurately  than  artificial  sulphate  of  barytes. 
A^  tlie  term  "  barjiies  "  alone  signifies  barium  sulphate,  the  phrase 
"sulphate  of  barytes"  is  redundant.     Blanc  fixe  is  the  best  grade 
of  l)arium  sulphate  for  pigment  purposes,  both  as  to  whiteness  and 
iineness  of  the  product.     In  chemical  composition  blanc  fixe  is  prac- 
tically  identical   with    natural   ground    barytes,   but   its   physical 
properties   are   different.    The  two   products  should  not  be   con- 
tUH^l.    Blanc  fixe  is  largely  used  where  a  pure  white  pigment  or 
tiller  is  desired,  as  in  paints,  rubber  goods,  linoleum,  oilcloth,  and 
glazed  paj^er.    It  is  also  used  in  lithographic  inks,  as  a  base  for  lake 
«"lors,  and  is  used  extensively  as  a  pigment  by  the  United  States 
N'a\7  in  "battleship  gray,"  which  contains  about  45  per  cent  of 
l»lanc  fixe.    Blanc  fixe  under  the  name  of  chemically  pure  barium 
^^ulphate  is  used  as  an  indicator  in  X-ray  photography.    It  is  placed 
"n  the  market  in  pulp  and  as  a  dry  powder.    The  pulp  is  a  paste 
containing  about  30  per  cent  of  water  and  is  used  chiefly  by  the  paper 
"Hd  lithographic  ink  manufacturers.    The  dry  powder  is  used  for 
I'iirment  purposes. 

Barium  carbonate  is  a  white  insoluble  barium  salt  prepared  by 
piycipitation  from  a  solution  of  barium  sulphide  with  soda  ash.  Its 
largest  use  is  in  the  ceramics  industry  for  the  manufacture  of 
^>ptical  glass,  for  which  purpose  a  chemically  pure  product  is  re- 
'l^ired.  Recently  it  has  assumed  importance  in  the  manufacture  of 
flat  wall  paints,  and  this  use  will  xmdoubtedly  increase.     These 
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paints  when  containing  about  45  per  cent  of  precipitated  barium 
carbonate  produce  a  velvety  finish.  Witherite  (natural  barium  car- 
bonate) can  not  be  used  for  this  purpose  and  should  not  be  confused 
with  precipitated  barium  carbonate.  It  is  also  used  as  the  raw  ma- 
terial for  making  barium  peroxide  and  in  the  manufacture  of  some 
kinds  of  enameled  iron  ware. 

Barium  chloride  is  a  white  barium  salt  which  is  fairly  soluble  in 
water.  It  crystallizes  with  two  molecules  of  water  and  is  usually- 
sold  in  the  crystalline  or  powdered  form.  It  is  largely  used  in  the 
manufacture  of  blanc  fixe  and  of  color  lakes  as  a  mordant  for  fixinjr 
acid  dyes  on  the  inert  base,  such  as  aluminum  hydroxide  or  blanc  fixe. 
Barium  chloride  is  also  used  in  the  purification  of  salt,  as  a  water 
softener,  a  chemical  reagent  in  sulphur  determinations,  to  some  ex- 
tent in  the  ceramics  industr}^  and  in  the  manufacture  of  certain 
photographic  chemicals.     It  has  certain  medicinal  uses. 

Barium  nitrate  is  a  soluble  barium  salt  used  principally  for  mak- 
ing barium  peroxide  or  dioxide.  It  is  also  used  in  pyrotechnics  for 
making  green  fire  and  green  signal  lights  and  in  the  manufacture 
of  certain  explosive  mixtures,  thus  giving  barium  nitrate  some  mili- 
tary significance.  It  also  has  certain  medicinal  uses  similar  to 
barium  chloride. 

Barium  mofwxide  or  baryta  has  its  chief  use  as  an  intermediate 
product  in  the  preparation  of  the  binoxide  or  peroxide  of  barium. 
It  is  also  used  in  the  manufacture  of  certain  varieties  of  optical 
glass.  In  European  countries,  especially  Germany,  it  is  used  in  re- 
fining beet  sugar. 

Bariwn  hydroxide^  hydrate  of  baryta,  or  caustic  baryta,  has  very 
little  commercial  use  in  the  United  States.  During  the  period  of 
high  prices  for  caustic  pota.sh,  barium  hydroxide  was  used  to  convert 
sulphate  of  potash  into  caustic  potash.  In  Europe  it  is  used  with 
barium  monoxide  in  the  refining  of  beet  sugar. 

Barium  hinoxide^  barium  dioxide,  or  barium  peroxide,  is  used 
chiefly  for  the  manufacture  of  hydrogen  peroxide.  It  is  also  used 
for  the  production  of  oxygen  and  as  a  bleach,  especially  in  the 
blanket  and  straw  hat  industries.  Large  quantities  of  hydrogen 
peroxide  were  required  for  war  purposes.  This  demand  and  the 
use  of  barium  peroxide  in  tracer  bullets  resulted  in  a  large  increase 
in  production. 

Barium  sulphide  is  the  intermediate  barium  compound  from  which 
the  majority  of  the  other  barium  chemicals  are  made  and  is  one  of 
the  necessary  materials  in  the  manufacture  of  lithopone.  It  is  also 
used  with  lime  as  a  depilatory  in  leather  manufacture.  Crude  barium 
sulphide,  which  is  made  by  roasting  barytes  with  coal,  is  known  as 
"  black-ash." 
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Barium  chromate  or  lemon  yellow,  or  yellow  ultramarine,  is  used 
as  a  yellow  pigment. 
Barium  chlorate  is  used  in  pyrotechnics  and  in  dyeing. 

DOMESTIC  PRODUCTION. 

Productimi  and  consumptio7i. — Prior  to  the  war  the  United  States 
was  almost  wholly  dependent  on  imports  for  its  supply  of  barium 
chemicals.  There  was  practically  no  domestic  production  of  the 
barium  salts  such  as  barium  dioxide,  chloride,  nitrate,  and  blanc  fixe. 
The  only  product  manufactured  in  this  country  on  a  large  scale  prior 
to  the  war,  which  utilized  barytes  as  a  raw  material,  was  lithopone, 
whicli  is  discussed  on  pages  53-60. 

The  shutting  off  of  imports  with  the  outbreak  of  the  war  gave  a 
great  stimulus  to  the  establishment  of  a  barium  chemical  industry  in 
the  United  States.  In  addition  there  were  large  war  demands  for  cer- 
tain barium  salts  (barium  peroxide,  blanc  fixe,  and  barium  nitrate) 
which  greatly  increased  the  domestic  production  and  tended  to 
develop  an  industry  in  the  United  States.  Plants  for  the  manufac- 
ture of  barium  salts  have  been  located  chiefly  in  the  eastern  and 
southern  sections  of  the  United  States.  The  southern  plants  are 
located  in  close  proximity  to  the  raw  material  barytes.  There  are 
also  plants  located  in  Ohio  and  Illinois.  The  following  is  a  list  of 
the  principal  manufacturers  of  barium  chemicals  in  the  United 
States : 

Alton  Chemical  Corporation,  Alton,  111. 

Chicago  Copper  &  Chemical  Co.,  Ill  West  Jackson  Boulevard,  Chicago,  111. 

C<»nsolidate<l  Chemical  Products  Co.,  Alton,  111. 

Imrex  Chemical  Corporation,  320  Fifth  Avenue,  New  York  City.  (Plant  at 
SwH»twater,  Tenn.) 

E.  I.  du  Pont  de  Nemours  &  Co.,  Wilmington,  Del. 

J-H-Il.  Products  Co.,  WUUoughby,  Ohio. 

Oakland  Chemical  Co.,  10  Astor  Place,  New  York  City. 

Ilollin  Chemical  Corporation,  120  Broadway,  New  York  City.  (Plant  at 
Omrlesttin,  W.  Va.) 

The  production  of  barium  chemicals  has  increased  steadily  from 
17.646,(X)0  pounds  in  1915  to  46,372,0(X)  pounds  in  1918.  Preliminary 
figures  furnished  by  the  Geological  Survey  indicate  a  total  produc- 
tion of  barium  chemicals  during  1919  of  about  41,500,000  pounds. 
The  order  of  the  barium  salts  according  to  quantity  of  production 
'luring  1918  was  blanc  fixe,  barium  carbonate,  and  barium  chloride. 
Table  18  shows  the  domestic  output  of  barium  chemicals,  beginning 
with  1915. 
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Table  18. — Production  of  barium  chemicals  in  the  United  States,  J915-191S, 

[From  Mineral  Resoaroes,  United  States  Geological  Survey.] 


1915 


Barium  binoxide 

Barium  carbonate 

Barium  chlorldo 

Barium  nitrate 

Barium  sulpbate  or  blanc  fijce. 
All  others 


Total. 


Pounds. 

5,492,000 
4,212,000 
1,942,000 

(') 
6,000,000 


17,646,000 


ICIC 


Pounds. 

3,960,000 
n,  688, 000 

7,286,000 
89?,  0(0 

6,674,000 

l.OW.OGO 


33,584,000 


19i: 


191S 


Pounds. 

16,476,000 

9,740,000 

330,000 

17,628,000 
5,832,000 


45,006,000 


Ponndf. 

15,322.ni^' 
9,060,i».- 

b) 

19,(M4.(*^ 
2,9^  Mi 


46,372,  OOr. 


» Included  in  "All  others." 

Process  of  manufacture. — Barytes  is  the  raw  material  used  in  the 
United  States  for  the  manufacture  of  barium  chemicals  with  the 
exception  of  a  small  quantity  of  witherite  which  is  imported.  A 
deposit  of  witherite  was  discovered  in  California  in  1914,  but  it  has 
not  proved  to  be  of  commercial  importance. 

The  manufacturers  of  barium  chemicals  prefer  to  use  the  washed, 
high-grade  barytes  of  the  soft  type,  but  they  can  and  do  use  the 
batytes  which  could  not  be  used  in  the  preparation  of  the  highest 
grades  of  ground  barytes.  The  crude  barytes  is  first  crushed  and 
mixed  with  the  proper  proportions  of  pulverized  coal.  The  propor- 
tion of  barvtes  and  coal  varies  slightlv  with  individual  manufactiir- 
ers;  it  is  generally  one  part  of  coal  to  four  parts  of  barytes  by 
weight.  This  mixture  is  roasted  for  about  four  hours  in  a  rotatin^r 
reduction  furnace.  The  barium  sulphate  is  reduced  by  the  coal  to 
barium  sulphide  during  the  roasting.  The  crude  bariimi  sulphide 
(black  ash),  which  contains  about  70  per  cent  of  barium  sulphide,  is 
then  treated  with  hot  water  and  a  solution  of  barium  sulphide  is 
thereby  formed.  This  solution  is  used  as  the  starting  point  for  the 
preparation  of  the  barium  chemicals  and  also  in  the  manufacture 
of  lithopone.     (See  p.  54.) 

Barium  carbonate  is  precipitated  from  a  solution  of  barium  sul- 
phide by  treatment  with  sodium  carbonate  (soda  ash).  Sodium 
sulphide  is  obtained  as  a  by-product.  It  can  also  be  prepared  by 
passing  a  current  of  carbon  dioxide  gas  through  the  solution  of 
barium  sulphide.  By  this  last  process,  sodium  sulphide  is  not  ob- 
tained as  a  by-product. 

The  method  of  producing  blano  fixe  or  precipitated  barium  sul- 
phate depends  on  the  physical  properties  which  are  desired  for 
the  finished  product.  It  was  formerly  made  only  by  treating  a 
solution  of  barium  chloride  with  sodium  sulphate  or  sulphuric 
acid.  It  is  now  usually  made  by  precipitation  from  a  solution  of 
barium  sulphide  by  means  of  salt  cake  (sodium  sulphate).  This 
method  produces  a  much  denser  product  than  that  produced  from 
barium  chloride,  and  in  addition  yields  sodium  sulphide  as  a  valuable 
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by-product.  It  is  also  made  as  a  by-product  of  the  manufacture  of 
liydrogen  peroxide  when  barium  peroxide  is  treated  with  sulphuric 
acid.    For  certain  color  purposes  blanc  fixe  is  precipitated  from  hot, 


oncentrated  solutions,  thus  giving  a  crystalline  product  which  is  a 
valuable  base  for  the  manufacture  of  very  brilliant  colors. 

I»aHum  chloride  may  be  produced  by  treating  witherite  (barium 
''ar!x)nate)  with  hydrochloric  acid.  It  is  usually  produced  in  this 
'ountry  directly  from  crude  barytes  by  roasting  with  coal  and 
'•alcium  chloride.  It  may  also  be  prepared  by  treating  a  solution  of 
I'arium  sulphide  with  calcium  chloride. 
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Barium  nitrate  is  produced  by  adding  sodium  nitrate  (Chile  salt- 
peter) either  to  a  solution  of  barium  chloride  or  to  a  solution  of 
barium  sulphide.  It  is  also  produced  by  dissolving  witherite  in  a 
solution  of  nitric  acid.  The  barium  nitrate  thus  produced  can  l)e 
converted  into*  barium  oxide,  dioxide,  or  hydroxide. 

Barium  chromate  is  prepared  by  treating  a  solution  of  barium 
chloride  or  other  soluble  barium  salts  with  sodium  chromate. 

Barium  peroxide  or  dioxide  is  prepared  from  either  barium  nitrate 
or  barium  carbonate.  The  barium  nitrate  or  carbonate  is  first  con- 
verted into  barium  oxide  by  heating  in  a  closed  apparatus.  The 
barium  oxide  is  then  converted  into  barium  peroxide  by  heating  at 
about  700°  C.  in  a  current  of  air  free  from  carbon  dioxide  and 
moisture. 

Whenever  a  sodium  salt  is  added  to  a  solution  of  barium  sulphide 
in  the  preparation  of  barium  salts  there  is  produced,  in  addition  to 
the  desired  barium  product,  sodiiun  sulphide  as  a  valuable  by- 
product. This  is  an  important  product  of  the  barium  chemical 
industry,  and  has  a  large  consumption  by  the  American  dye  industry 
in  the  preparation  of  sulphur  colors,  especially  sulphur  black,  which 
is  used  in  large  quantities. 

FOREIGN  PRODUCTION. 

Although  statistics  are  not  available  on  the  production  of  barium 
chemicals  in  foreign  countries,  it  is  undoubtedly  true  that  Germanv 
was  the  largest  single  producer  prior  to  the  war.  England,  France, 
and  Italy  possessed  smaller  barium  chemical  industries,  and  the 
industries  in  these  countries  have  also  been  stimulated  by  war  condi- 
tions which  prevented  exports  of  barium  products  from  Germany. 
Table  19,  which  shows  Germany's  exports  and  imports  of  barium 
chemicals,  indicates  the  importance  of  the  German  industry  prior 
to  the  war. 

Table  19. — Germany's  exports  and  imports  of  barium  chemicals, 

(From  Vierteljahrehefte  n:r  Stattetik  des  Pcutschen  Reichs.] 


Blanc  fi'ce,  precintated  barium  sulphate: 

1909 

1910 

1911 

1912 

1913 

Barium  chloride: 

1909 

1910 

1911 

1912 

1913 

Barium  nitrate: 

1909 

1910 

1911 

1912 

1913 


Exports. 


Short  tons. 


5,388 
6,003 
7,548 
9,147 
8,418 

5,865 
7,114 
6.812 
8,145 
6,227 

676 
1,088 
1,022 

893 
1,445 


Value. 


$98,853 
111,954 
197,706 
222,955 
219,859 

126,722 
153,639 
154,830 
165,787 
135,059 

46,687 
72,889 
67,887 
62,885 
104,570 


Imports. 

Short  tons. 

Vahic. 

15 

8238 

20 

47ft 

6 

238 

7 

23K 

6 

2,012 
2,155 
2,217 
4.050 
2,863 


2 
3 

15 


43.in 
44.3A> 

4.>,4{''> 
5S.<'.5 


238 
9.VJ 
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IMPORTS   INTO  THE   UNITED   STATES. 


The  imports  of  all  barium  chemicals  (exclusive  of  lithopone  and 
Wane  fixe)  in  1914  were  19,299,702  pounds,  valued  at  $526,824.-  Of 
this  quantity  about  66  per  cent  came  from  Germany.  About  90  per 
cent  of  the  importation  in  1914  was  represented  by  three  barium  salts, 
namely,  precipitated  barium  carbonate,  barium  chloride,  and  barium 
dioxide.  Table  20  shows  the  detail  of  the  imports  of  barium  chemi- 
cals in  1914  with  countries  of  origin : 

Table  20. — Imports  of  barium  chemicals  by  countries,  fiscal  year  i9H^ 


Article. 


Karium: 


Corbonato  (precipitated). 


Chlorate— 

Commercial  crvstals. 


Depuratlre. 
Chloride 


Dioxide  (binoxidc) 


Hydroxide- 
Commercial  crystals. 


Chemically  pure  crystals. 

Piire  exsiccated 

Hypophosphite 


Nitrate- 
Crystals. 


Powder,  fused 


Oxld«>- 

Hydrated,  commercial  crystals 

Hydrated,  caustic,  chemically  pure  exsic- 
cated. 
Anhydrous  chemically  pure 


Peroxide- 
Anhydrous  commercial  powder. 

Pure  hydrated 


Sulphide- 
Crude  lumps 

Purifled 

Pure. 

Palphite 

Sulfo  cyanide 


Quantity 


PfWVdA. 

5,131,339 


17,680 

159 
6,118,387 

6,085,909 
1(M,790 


148 
2,555 

113 


1,040,772 

2,200 

3,047 
11 

4 

707,440 

21 


12,373 

9,360 

622 

837 

61,932 


Total 1  19,290,702 


Value. 


147,648 

752 

4 
65,443 

330,142 
1,612 


11 
401 
117 


38,728 


411 


96 
2 


35,423 


930 
893 
118 
731 
3,325 


526,824 


Per  cent  of  quantity,  by 
co'.mtries. 


Germany 80.6 

Belgium' 11.9 

England 7. 5 

Switzerland 74. 4 

England 25.6 

Germany 100.0 

do 70.4 

Austria-Hvmgary 29. 6 

Germany 45.8 

England 42.0 

Belgium 12.2 

Germany 95.4 

England 4.0 


Belgium. 


.6 


Germany loao 

do 100.0 

England 99. 1 

Germany 9 

do 98.7 

Belgium 1.1 

England 2 

Germany 100.0 


.do 100.0 

.do 100.0 


.do loao 


England 27.1 

Belgium 22. 5 

Germany 100.0 


do 100.0 

do 100.0 

do 1(X).0. 

do KK).0 

do 97.0 

Canada 3.0 


■  ^Ickrcll,  Dr.  E.  R.:  Chemicals  and  Allied  Products  Used  In  the  United  States,  Department  of  Com- 
^rr^,  MiaocUaneous  Scries  No.  82. 

imparts  for  cansumption. — The  imports  of  barium  chemicals  have 
practically  ceased  since  1915  owing  to  the  severance  of  trade  with 
^Jermany  which  was  the  chief  source  of  supply.     The  imports  of 
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practically  all  the  barium  chemicals  prior  to  the  war  had  increased 
to  a  maximum  in  1914,  The  imports  of  barium  chloride  during  the 
last  six  months  of  the  1919  calendar  year  (not  shown  in  Table  21) 
were  1,096,396  pounds,  valued  at  $19,063.  This  is  the  first  barium 
chemical  to  be  imported  since  the  war  in  anything  like  the  quantity 
of  prewar  imports.  Table  21  shows  the  imports  for  consumption  of 
the  most  important  barium  chemicals  since  1910 : 

Tabug  21. — Imports  of  barium  cheinwals  for  consumption  in  the  United  States, 

BARIUM  CARBONATE,  PRECIPITATED. 


Fiscal 
year. 


1913.. 
1913. . 
1914 ». 
1914  «. 
1915. . 
1916. . 
1917. . 
1918.. 
1919.. 


Ratoofduty. 


25  per  cent. 

do 

do. 

15  per  cent. 

....do. 

do 

.....do 

do 

do 


Quantity. 


Pounds. 

946,971 

2,182,517 

485,889 

4,509,562 

344,588 

6 

801 

106,288 


Value. 


87,375 

20,143 

4,384 

42,041 

7,864 

2 

177 

1,437 


Duty 
collected. 


11,844 
5,036 
1,096 
6,306 
1,179 


26 
215 


Value  per 

unit  of 
quantity. 


SO.  008 
.009 
.009 
.009 
.023 
.333 
.220 
.014 


Actual  and 

computed 

ad  valarem 

rate. 


Per  cm  t. 


25.00 
25.00 
2.V00 
lo.OO 
l.V  00 
15.00 
15.00 
15.00 


BARIUM  CHLORIDE, 


1910. . 
1911.. 
1912. . 
1913.. 
1914 ». 
19142. 
1915.. 
1916.. 
1917., 
1918.. 
1919.. 


25  per  cent 

do 

do 

do 

do 

J  cent  per  pound 

do 

do 

do 

do 

do 


3,705,502 

2,742,486 

2,834,980 

2,928,159 

254,106 

5,  aw,  280 

4,686,029 

50 

6,614 


3,290 


$33,672 

29,771 

27,766 

26,341 

2,558 

62,005 

60,532 

10 

608 


783 


S8,418 

7,442 

6,941 

6,585 

639 

14,640 

11,715 


16 


8 


.238 


SO.  009 

25.00 

.011 

25.00 

.010 

25.00 

.009 

25.00 

.010 

25.00 

.011 

23.61 

.013 

19.35 

.200 

!..•«) 

.092 

2.72 

1.05 


BARIUM  DIOXIDE  OR  BINOXIDE. 


1910 25  per  cent 

1911 do 

1912 do 

1913 do 

1914» i do 

1914« I  l^cents  per  pound. 

1915 do 

1916 .....do 


3,563,528 
4,896.563 
3,715,823 
3,507,508 

882,385 
5,203,413 
4,084,144 

546,442 


S261,674 
347,129 
255,053 
215,500 

49,611 
280,528 
317,262 

48,451 


S65,418 
86,782 
63,763 
53,875 
12,402 
78,051 
61,262 
8,196 


SOlOTS 
.071 
.060 
.061 
.056 
.054 
.077 
.088 


25.00 
25.00 
25.00 
25.00 
25.00 
27.82 
19.31 
16.92 


BLANC-FIXE  OR  ARTIFICIAL  SULPHATE  OF  BARYTES,  AND  SATIN  WmTE  OR 

ARTIFICIAL  SULPHATE  OF  LIME. 


1910. . 
1911.. 
1912.. 
1913.. 
19141. 
1914«. 
1915. . 
1916.. 
1917.. 
1918. . 
1919. . 


i  cent  per  pound. 

do 

do 

do 

do 

20  per  cent 

do , 


.do. 
.do. 
.do. 
.do. 


5,656,607 

6,332,699 

6,702,262 

4,808,726 

1,166,525 

3,585,949 

2,233,369 

492,723 

408,163 

179,200 

1,285 


S66,923 
73,278 
70,925 
58,499 
16,837 
43,804 
25,748 
11,523 
10,029 
2,376 
90 


S28,282 

31,663 

28,511 

24,043 

5,832 

8,760 

5,149 

2,304 

2,005 

475 

18 


SO.  012 
.012 
.012 
.012 
.014 
.012 
.011 
.023 
.024 
.013 
.070 


42.26 
43.07 
40.20 
41.10 
34.72 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 


«  From  July  1  to  Oct.  3, 1913. 

«  From  Oct.  4, 1913  to  June  30, 1914. 


*  No  imports  from  1917  to  1919,  inclusive. 
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PRICES. 

The  price  of  barium  chemicals  increased  more  during  the  war 
than  barytes,  the  raw  material.  This  was  undoubtedly  due  to 
the  fact  that  this  country  did  not  possess  a  barium  chemical  industry 
and  therefore  the  normal  demand  could  not  be  met  with  the  sudden 
cessation  of  imports  from  Germany.  The  price  of  barium  chemicals 
increased  rapidly  to  a  high  level  in  the  latter  part  of  1916,  which  was 
three  and  four  times  the  prewar  prices.  As  the  production  of 
domestic  manufacturers  approached  the  demand,  the  prices  declined 
somewhat  (with  the  exception  of  barium  chlorate).  The  prices  ex- 
isting during  1918  and  1919  were  about  twice  the  normal  prewar 
prices.  Prices  of  barium  carbonate  have  not  been  quoted  prior  to 
UU9.  During  1919  and  the  first  half  of  1920  the  price  was  between 
sr»5  and  $76  per  ton.  Table  26  shows  the  price  by  quarters  of  the 
various  barium  chemicals,  as  quoted  in  the  Oil,  Paint  and  Drug 
Reporter. 

TvBLE  22. — Price  of  barium  chemicaU  in  the  United  States,  spot,  Neto  York 

market. 

[From  on,  Faint  and  Drug  Reporter.] 


I  r  nrv. 


1912. 


"cuber. 


1913. 


•nL.'.. 


1  ^^ 

"•.Jjer. 


1914. 


-'  urv. 


i-"!j<?r. 


1915. 


;  'iL... 


!irv. 


1916. 

4.5.00 
70  00 
120.00 
•>>r 120.00 


Pulp   blanc 
fixe,  per  ton. 


$40.0O-S43.00 
40.  OO-  43. 00 
40.  OO-  43. 00 
40. 00-  43. 00 


40.00-43.00 
40.  OO-  43. 00 
40.  OO-  43.  00 
40.00-  43.00 


40.00-  43.00 
40.  OO-  43.  00 
40.00  43.00 
40.  OO-  43. 00 


40.00    43.00 
40. 00-  43. 00 

4.'5.00 

45.00 


1917. 


iiry. 


't*r... 


80. 00-  85. 00 
35. 00-  40. 00 
35.00-40.00 
35.00-40.00 


Dry  blanc 
fixe,  per  toa. 


t57.50-S80.00 
67. 50-  80. 00 
67. 50-  80.  00 
57.50-  80.00 


57.50-  80.00 
67. 50-  80. 00 
67. 50-  80. 00 
57.50-  80.00 


67. 50-  80.  00 
67.  50-  80.  00 
77. 50-  80.  00 
77. 50-  80. 00 


77.50-80.00 
77. 50-  80. 00 
60. 00-  65.  00 
60.00-65.00 


80.00 

80  00 

120. 00-140. 00 
90.00 


110.00 
80. 00-  85. 00 
80- JO-  85. 00 
80.0O-8&00 


Barium  salts. 


Chlorate, 

Nitrate, 

per 
pound. 

per 
pound. 

Cents. 
15-17 
15-17 
15-17 
15-17 

Cents. 
5*-6i 

it\ 

6.1-6 

15-17 
15-17 
15-17 
13-13i 

5 
5 
5i 

1-6 
-6 
-6 
-6 

13-131 
13-13} 
13-13* 
1&-16J 

5f-6 

5}- 6 

5i-6 

14-16 

16-16i 
16-16. 
16-16^ 
16-16i 

12-14 
12-14 
12-14 
15-16 

16-16i 
50-60 
50-60 
50-60 

15-16 
15  -16 
15  -16 
15-16 

50-60 
50-60 
50^60 
50-60 

15 
13 
12 
12 

-16 
-14 
-13 
-18 

Chloride, 
per  ton. 


$31.50-$32..W 
28.  00-  30. 00 
28.  OO-  30.  00 
27.00-  28.00 


32.  OO-  32. 50 
33.00  a3.50 
31.50-  32.  .V) 
32.00-32.50 


32. 50-  33. 00 

32. 00-  32.  50 

32. 00-  32.  50 

120. 00-130. 00 


60. 00-  60. 00 

60  00 

70. 00-  80. 00 
95.00-100.00 


110.00 

140  00 

110  00-120.00 
lOO.OO-UOOO 


97.50-102.50 
92. 50-100. 00 
90. 00-  95.  00 

sa  00- 90. 00 


Dioxide, 
pound. 


Cents, 


22 
22 


22 
22 
.38 
38 


38 
38 
38 
38 
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Table  22. — Price  of  barium  cheinicaU  in  the  United  States,  spot.  New  York 

market — Continued. 


Pulp  blanc 
fixe,  per  ton. 

Dry  blanc 
flxc,  per  ton. 

Barium  salts. 

Chlorate, 
per 

pound. 

Nitrate, 

per 
poimd. 

Chloride, 
per  ton. 

Dioxide, 

prr 
pound. 

1918. 
January 

f35.00-  40.00 
3').  00- 60.00 
3').  CO- 60.00 
35.00-60.00 

35.00-60.00 
3o.  00-50.00 
35.00-  50.00 
35.00-50.00 

35.00-  50.00 
40.00-50.00 
40.00-  50.00 

175.00-80.00 

95.00-105.00 

110. 00-120. 00 

110.00-120.00 

110.00-120.00 
70.00-90.00 
70.00-90.00 
70.00-90.00 

80.00-100.00 

100.00 

120.00 

CefU*. 
50-60 
Nominal. 
50-60 
50-60 

50-60 
50-60 
50-^ 
60-60 

50-60 
50^ 
50^ 

Cents. 
11  -14 
12-14 
12-14 
12-14 

lli-12 
10-11 
10-11 
10-11 

10-11 
17-18 
17  -18 

165.00-90.00 

65.00- 8  >.  00 

165.00-70.00 

165.00-70.00 

«85. 00- 87.00 
82.00-85.00 
70.00-80.00 
80.00-85.00 

90.00-  95.J0O 
150.00-175.00 
175.00-180.00 

1 

CetUs 

April 

Nominal 

Julv 

25  -S. 

October 

25-3' 

1919. 
January 

25 -r 

April 

25 -:r 

Julv 

25-27 

October 

25 -2T 

1920. 

21J-22 

April 

23    .. 

July 

22k-'& 

>  80  per  cent  grade. 


*  Listed  during  1919-20  as  barium  chloride,  white  crysta]i>. 


TARIFF  HISTORY. 


Prior  to  the  tariflp  act  of  1913  the  only  barium  chemical  mentioned 
by  name  was  blanc  fixe  or  artificial  sulphate  of  ba:rium,  which  was 
first  mentioned  in  the  act  of  1890  as  dutiable  at  three-fourths  cent 
per  pound.  The  other  barium  chemicals  were  dutiable  prior  to  the 
passage  of  the  act  of  1913  as  chemical  compounds  and  salts  n.  s.  p.  f. 
The  act  of  1913  mentions  three  barium  salts  by  name  in  addition  to 
mentioning  blanc  fixe,  and  alloys  of  metallic  barium.  The  tariff 
classification  of  the  finished  barium  products  since  the  passage  of  the 
act  of  1883  is  as  follows : 


Act  of— 


Para- 
graph. 


1883 

1890 

1894 
1897 
1909 
19J3 


92 

51 
76 

39 
GO 

46 
3 


44 

6 

10 


51 
143 


TarlfT classification  or  description. 


*  *    *    and  all  chemical  compounds  and  salts,    *    •    * 
not  specially  onuraerated  or  prov  ided  for  in  this  act . 

Blanc-nxe,    *   ♦    *   or  artificial  sulphate  of  barytes 

*  *   *   and  all  chemical  compounds  and  salts,  not 
specially  provided  for  in  this  act. 

Blanc-ftxe.  or  artificial  snlphatoof  barytes 

'•'    *   *   and  allchemicalcompounds'and  salts,  not  spe- 
cially provided  for  in  this  act. 
TUanc-fixc,  or  artificial  sulphate  of  barvtes    *    *    *    .... 

*  *    *   and  all  chemical  compounds  and  salts  not 
spedall  V  provided  for  in  this  act. 

*  *    *    chemical   compounds,     mixtures    and  salts 

♦  *    *    not  spociallv  provided  for  in  this  section. 
Blanc-Cxp.orartiflcialsiilphateofbarytes   *    ♦    ♦    

*  *    ♦    and  all  chemical  ♦  *  ♦  compounds  ♦  t  *  » 
mixtures  and  salts    *    *    *    . 

Barium, 

Chlorideof 

Dioxidcof 

Carborate  of,  precipitated 

*  *    *    blanc -fixe,  or  artificial  sulphate  of  barytes 

*  *    * 

*  *    *    barium,    ♦    ♦    *    ard   alloys  of  which  said 
metals  are  the  componert  matcriaJ  olchief  value. 


Ratesofduty  .specificand 
ad  valorem. 


25  per  cent  ad  v'alorcm. 

?  cent  per  pound. 

25  per  c«nt  ad  valorem. 

25  per  cent  ad  valorem. 
25  per  cent  ad  valorem. 

I  cent  pc*r]K)und. 

25  per  cent  ad  valorem. 

25  per  cent  ad  valorem ,  or 
fj")  cents  per  lb.  if  more. 
J  cent  per  pound. 
15  i)er  cent  ad  valorem. 

}  cent  per  pound. 
U  cents  j)er  pound. 
1 5  i>er  cent  ad  valorem . 
20  per  cent  ad  valorem. 

25  per  cent  ad  valorem. 
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PART  IV. 
THE  LITHOPONE  INDUSTRY. 


DESCRIITION   AND   USES. 

Lithopone  (incorrectly  spelled  lithophone)  is  a  white  pigment  .which 
consists  of  a  mixture  of  approximately  70  per  cent  barium  sulphate 
ami  30  per  cent  of  zinc  calculated  as  zinc  sulphide.  The  zinc  is  pres- 
ent in  lithopone  as  26  to  28  per  cent  of  zinc  sulphide  and  1  to  3  per 
cent  of  zinc  oxide,  according  to  conditions  of  manufacture.  The 
lithopone  produced  in  this  country  by  all  manufacturers  is  a  standard 
product  of  approximately  the  composition  given  above,  which  is 
alK)ut  in  pronrrtion  to  the  chemical  equivalents  of  barium  sulphate 
and  zinc  suip*  de.  In  Europe  lithopone  is  commonly  sold  in  grades 
containing  more  kji-  less  zinc  sulphide  than  the  standard  of  30  per 
cent.  For  example,  the  following  grades  of  lithopone  are  sold  on 
tlie  German  market:  Gelbsiegel  (yellow  seal),  11  to  18  per  cent  zinc 
Hilphide;  Blausiegel  (blue  seal),  22  to  30  per  cent  zinc  sulphide; 
(iriinsiegel  (green  seal),  32  to  42  per  cent  zinc  sulphide. 

Lithopone  is  known  commercially  under  various  brand  names  in 
addition  to  the  general  name  of  lithopone.  The  trade  names  used  by 
various  manufacturers,  with  the  exception  of  the  Sherwin-Williams 
Co..  of  Cleveland,  Ohio,  which  firm  markets  their  product  simply  as 
litliopone,  are  as  follows: 

Beckton  White,  E.  I.  du  Pont  de  Nemours  &  Co.,  Wilmington,  Del. 

Ponolith,  Krebs  Pigment  &  Chemical  Corporation,  Newport,  Del. 

Marbon  White,  Mineral  Refining  &  Chemical  Corporation,  St.  Louis,  Mo. 

Zincolith,  Chemical  Pigments  Corporation,, Philadelphia,  Pa. 

Srerling  White,  Midland  Chemical  Co.,  Chicago,  111. 

IW  White,  Butterworth-Judson  Corporation,  New  York, 

OrasselU  White,  Grasselll  Chemical  Co.,  Cleveland,  Ohio. 

Oreen  Label  and  Standard,  New  Jersey  Zinc  Co.,  New  York- 

f'olzo  Lithopone,  Collinsvllle  Zinc  Corporation,  St.  Louis,  Mo. 

Lithopone  is  used  extensively  as  a  white  pigment  in  flat  and  enamel 
^all  paints  for  interior  use.  The  chief  competitors  of  lithopone  as  a 
r'tnnent  are  white  lead,  zinc  oxide,  and  leaded  zinc  oxide.  It  is  also 
^i^'d  in  large  quantities  as  an  inert  filler  in  rubber  goods,  paper,  lino- 
ItMim,  oilcloth,  and  in  window-shade  cloth.  As  a  rule  lithopone  is 
not  extensively  used  in  outside  paints  because  of  the  property  of 
'larkening  when  exposed  to  sunlight.  In  recent  years  there  have  been 
placed  on  the  market  brands  of  lithopone  which  are  said  to  with- 
^tand  exposure  to  sunlight. 
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DOMESTIC    PRODUCTION. 

Raw  materials. — The  basic  raw  materials  necessary  for  the  manu- 
facture of  lithopone  are  crude  barytes,  coal  or  coke,  zinc,  and  sul- 
phuric acid.  Other  chemicals  are  require/!  in  the  process  of  manu 
facture,  but  in  minor  quantities.  Large  quantities  of  clear,  soft 
water  are  required  in  making  up  the  solutions  of  materials  and 
in  the  washing  of  the  lithopone  to  remove  soluble  impurities.  Of 
these  materials,  this  report  is  especially  concerned  with  cnide 
barytes.  The  other  basic  raw  materials  are  available  from  domes- 
tic sources,  and,  with  the  exception  of  zinc,  present  no  special  tariff 
problem. 

The  barytes  requirements  of  lithopone  manufacturers  prior  to 
the  war  were  supplied  wholly  by  imports,  chiefly  from  Germany. 
The  entire  lithopone  industry  was  then  located  along  the  Atlantic 
coast,  at  or  within  a  short  distance  of  tidewater.  Under  these  con- 
ditions crude  barytes  could  be  imported  at  a  cost  of  about  $5.20 
per  short  ton,  delivered  at  plant,  which  was  less  than  the  price  at 
which  domestic  barytes  could  be  purchased.  The  stoppage  of  im- 
ports of  crude  barytes  from  German}'^  as  a  result  of  war  conditions 
forced  the  lithopone  manufacturers  to  seek  a  domestic  supply.  This 
condition  and  the  establishment  of  a  barium  chemical  industrv^  was 
responsible  for  the  domestic  development  of  crude  barytes  produc- 
tion in  the  southern  district,  as  previously  described.  (See  p.  21.) 
It  is  reasonably  certain,  with  restoration  of  normal  competitive 
conditions  and  under  existing  tariif  duties  (15  per  cent  ad  valo- 
rem) on  crude  barytes,  that  lithopone  manufacturers  located  along 
the  Atlantic  coast  will  return  to  imports  as  the  source  of  their 
barytes  requirements.  Regardless  of  a  duty,  the  lithopone  manu- 
facturers located  in  the  Middle  West  will  use  chieflv  crude  bar>'tes 
from  the  Missouri  district.  The  relation  of  the  cost  of  crude  bar>i^s 
to  the  total  cost  of  manufacturing  lithopone  is  shown  on  page  87. 
From  this  it  is  possible  to  calculate  the  effect  of  an  increase  or  de- 
crease in  the  cost  of  crude  barytes  on  the  cost  of  lithopone,  other 
factors  remaining  fixed. 

Process  of  manufacture. — ^The  manufacture  of  lithopone  requires 
the  preliminary  production  of  a  solution  of  barium  sulphide  and  a 
solution  of  zinc  sulphate.  The  preparation  of  barium  sulphide  by 
roasting  barytes  with  coal  has  already  been  described.  (See  p.  44.) 
The  zinc  sulphate  solution  is  prepared  by  dissolving  some  form  of 
zinc  (zinc  ash,  scrap,  skimmings,  spelter,  or  roasted  ore)  in  dilute 
sulphuric  acid.  Since  the  zinc  materials  used  contain,  as  a  rule,  other 
metals  as  impurities  (chiefly  iron,  copper,  or  cadmium),  which 
would  form  colored  products  on  treatment  with  barium  sulphide, 
it  is  necessary  to  purify  thoroughly  the  zinc  sulphate  solution.  Vari- 
ous chemicals  are  used  at  this  point  for  purification  of  the  zinc 
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Figure  4  .--D/agram  Of  The  MANurPicruf^ 
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sulphate  solution,  which  is  one  of  the  most  important  steps  in  the 
manufacture  and  requires  careful  chemical  control. 

Crude  lithopone  is  now  precipitated  from  the  purified  zinc  sul- 
phate solution  as  a  white  insoluble  substance  by  adding  a  hot  solu- 
tion of  barium  sulphide.  The  crude  lithopone  is  filtered  from 
the  solution,  then  dried,  and  calcined  in  a  mtifile  furnace  at  about 
500°  C,  which  may  or  may  not  utilize  waste  heat  from  the  roastinjr 
of  the  barytes  with  coal.  The  hot  product  from  the  furnace  is  thrown 
into  water  ("quenching"),  ground  in  pulp,  washed  several  times 
with  water  to  remove  soluble  impurities,  filtered,  and  dried.  The 
dry  lithopone  is  run  through  a  disintegrator,  which  breaks  it  up  into 
a  fine  powder,  and  it  is  then  packed  in  bags  or  barrels  for  shipment. 
In  some  cases  the  lithopone  is  air  floated  to  insure  a  uniformly  fine 
product  before  packing.  The  process  of  manufacturing  lithopone 
is  shown  graphically  in  Figure  4. 

Production  and  consumption, — ^The  production  of  lithopone  in  the 
United  States  has  shown  a  rapid  growth  during  the  last  10  years. 
From  1910  to  1919  the  production  increased  nearly  sixfold,  or  from 
25,330,000  pounds  to  about  145,000,000  pounds.  During  this  period 
the  domestic  output  of  lithopone  has  supplied  from  84  to  100  per  cent 
of  the  total  consumption.  There  has  been  relatively  little  competi- 
tion from  imported  lithopone.  The  growth  of  the  lithopone  industr}^ 
can  be  attributed  to  the  increased  utilization  of  this  commodity  and 
the  natural  growth  of  the  consuming  industries  during  the  last  10 
years.  Although  exports  of  lithopone  are  not  shown  separately  in 
Commerce  and  Navigation,  it  is  known  that  a  fairly  large  export 
trade  has  developed  in  lithopone  during  1920. 

Table  23  shows  the  figures  for  the  production,  importation,  and 
consumption  of  lithopone  in  this  country  from  1910  to  1919,  inclu- 
sive. Figure  5  shows  graphically  the  relation  of  imports  and  pro- 
duction of  lithopone  to  the  total  consumption  in  the  United  States. 

Table  23. — Production  and  consumption  of  lithopone  in  the  United  States. 


Calendar  year. 


1910. 
1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


Production.! 

Imports.' 

Quantity. 

Value. . 

Per  cent 
of  con- 
sumption 
(quantity). 

1 
Quantity. 

Value. 

Pounds. 

25,330,000 

33.732,000 

48,440,000 

59,370,000 

65,638,000 

92,988,000 

102,582,000 

127,426,000 

124,806,000 

145,000,000 

1916,512 
1,243,108 
1,702,119 
2,170,445 
2,490,530 
3,760,472 
5,798,927 
7,39i,531 
7,923,209 

87.1 
84.1 
89.1 
93.6 
89.7 
95.8 
95.6 
99.6 
100.0 
99.0 

Pounds. 
3,726,135 
6,365,312 
5,904,475 
4,054,423 
7,544,148 
4,087,826 
4,681,560 
448,000 

199,954 
166,199 
153,308 
122,063 
259,955 
137,816 
406,730 
29,199 

1,477,296 

122,708 

Con'mmp- 
tlon. 


Pound*. 

29,056,135 

40,087.312 

54,344:475 

63,424,423 

73,182,148 

97,075,826 

107,263,560 

127,874.000 

124,806.000 

146,477,296 


1 1910  to  1918,  inclusive,  from  Mineral  ReFouroes,  V.  S.  Geological  Survey.    1919  from  reports  submitt(?d 
to  the  Tariff  Commission  by  IndiNidual  manufacturers. 
3  From  1910  to  Oct.  3, 1913,  listed  as  "white  sulphide  of  zinc.'' 
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FKjURE  5  .—  CONSUMf^iON    Of    LlTHOT^ONB 
IhThb    UarrtL^  Srmrss,  /9/O^/^/S 
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Geographical  distribution. — ^The  domestic  lithopone  industry,  prior 
to  the  war,  was  confined  to  the  Atlantic  coast  district.  Most  of  the 
plants  were  located  at  tidewater  and  were  thus  favorably  situated  as 
regards  the  supply  of  the  raw  material,  barj^tes,  imported  from  (ler 
many.  According  to  the  Geological  Survey  there  were  in  1914  three 
manufacturers  in  New  Jersey,  two  in  Pennsylvania,  and  one  in 
Delaware.  The  Geological  Survey  reported  production  of  lithopone 
during  1915  at  Chicago  by  the  Midland  Chemical  Co.  This  marked 
the  beginning  of  the  lithopone  industry  in  the  Middle  West  and  the 
utilization  of  local  barytes  in  the  manufacture  of  this  paint  pigment. 
There  has  since  been  considerable  development  of  the  lithopone  in- 
dustry in  the  Middle  West.  At  the  present  time  there  are  tw^o  manu- 
facturers located  in  the  Chicago  district  and  two  in  the  St.  Louis 
territory.  On  the  basis  of  the  1919  production  about  80  per  cent  of 
the  lithopone  is  produced  in  the  Atlantic  coast  district. 

The  manufacturers  of  lithopone,  their  office  addresses,  and  loca- 
tion of  plants  are  as  follows : 

E.  I.  du  Pont  de  Nemours  &  Co.,  Wilmington,  Del.     (Plants  at  Philadelphia, 

Pa.,  Camden  and  Newark,  N.  J.) 
Krebs  Pigment  &  Chemical  Co.,  Newport,  Del.     (Plant  same  address.) 
Chemical  Pigments  Coriwration,  617  Stock  Exchange  Building,  Philadelphia, 

Pa.     (Plant  at  St.  Helena,  Baltimore,  Md.)* 
Midland  Chemical  Co.,  208  South  La  Salle  Street,  Chicago,  IlL     (Plant  at 

Argo.  111.) 
New  Jersey  Zinc  Co.,  160  Front  Street,  New  York.     (Plant  at  Palmerton,  Pa.) 
Grasselll  Chemical  Co.,  Cleveland,  Ohio.     (Plant  at  Grasselli.  N.  J.) 
Sherwin-WiUianis  Co.,  Cleveland,  Ohio.   (Plant  at  Kensington,  III.) 
Butterworth-Judson    Corporation,    61    Broadway,    New    York.     (Plant    at 

Newark,  N.  J.) 

Mineral   Refining  &  Chemical   Corporation,   St.   Louis,   Mo.     (Plant   at   St 

Louis,  Mo.) 
CoUinsville  Zinc  Corporation,  St.  Louis,  Mo.     (Plant  at  CollinsvIUe,  111.) 


FOREIGN    PRODUCTION. 

Little  information  is  available  as  to  the  size  of  the  lithopone  in- 
dustry in  foreign  countries.  It  is  Imown  that  the  principal  pro- 
ducers are  (irerinany  and  Belgium.  Table  24  show^s  Germany's 
exports  and  imports  of  lithopone  prior  to  the  war. 

Table  24. — Ccrniany^a  exports  and  imports  of  lithopone,  1009-1913. 
(From  Viortsljahrsheftc  zur  Statlstik  des  Deutschen  Reichs.] 


Year. 


1S09. 
1910. 

mi. 

1912. 
1913. 


Exports. 


Quantity. 


Short  tofis. 
8,337 
11.639 
15, 148 
16,825 
19,326 


Value. 


$450. 436 
503,078 
730,559 

'  793,206 
950,180 


Imports. 


Quantity. 


Short  ton*. 
2,736 
.3,684 
3,003 
3,676 
3,405 


Value. 


$141,967 
Iu9,ll8 
129.819 
174.839 
176,506 


*  Purchased  in  June,  1920.  by  the  Glidden  Co.,  Cleveland,  Ohio. 
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IMPORTS  INTO  THE  UNITED  STATES. 

From  1911  to  1916,  inclusive,  the  imports  of  lithopone  were  fairly 
constant  at  5,000,000  to  6,000,000  pounds  annually  with  the  exception 
of  1914  when  the  imports  were  a  little  over  8,000,000  pounds.  The 
average  dutiable  value  of  lithqpone  during  this  period  was  from  2.5  to 
3.1  cents  a  pound  except  in  1916  when  the  price  increased  to  8.1  cents 
a  pound.  In  1917  the  imports  decreased  sharply  and  during  1918  and 
I9I9  remained  between  230,000  and  450,000  pounds  a  year.  Imports 
of  lithopone  have  supplied  only  a  small  portion  of  the  domestic  con- 
sumption of  lithopone.  Table  25  shows  the  imports  for  consumption 
of  lithopone  from  1910  to  1919,  inclusive. 

Table  25. — Imports  of  lithopone  for  consumption  in  the  United  States 

1910-1919} 


Rate  of  duty. 


ML 


1)  cents  per  pound . 

do 

do 

do 


nii 

M^J , do 

V^U» '  ISporwnt 

^'l'' do 

:m». do 

1-7 do 

1"* do 

i'l* ', do 


Quantity. 

Value. 

Duty 
collected. 

Value  per 

unit  of 
quantity. 

Povnds. 

2,307,699 

168,925 

$28,846 

$0,029 

6,409,620 

145,201 

67,619 

.0:^7 

6,325,072 

157,921 

79,063 

.025 

6,163,642 

144,812 

64,545 

.028 

847,5fi3 

25,777 

10,594 

.030 

7,24.5,151 

218, 133 

32,719 

.030 

6,185,245 

195,828 

29,374 

.031 

6,122,083 

414,573 

62,185 

.081 

231,8f.9 

20,591 

3,088 

.089 

448,000 

29,199 

4,379 

.065 

233,338 

17,678 

2,652 

.076 

Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 
41.85 
46.57 
50.07 
44.57 
41.10 
15.00 
15.00 
16.00 
16.00 
16.00 
16.00 


»  From  1910  to  Oct.  3, 1913,  listnd  as  "white  sulphide  of  zinc." 

*  July  1  to  Oct.  3,  iei3,  imd«r  act  of  1909. 

»  Oct.  4, 1913,  to  June  30,  1914.  imd^r  act  of  1913. 


PRICES. 

Domestic, — ^The  price  of  lithopone  from  1912  to  1915  was  constant 
at  about  3f  cents  a  pound.  The  price  increased  to  a  maximum 
of  14J  cents  a  pound  in  the  second  and  third  quarters  of  1916.  Dur- 
ing 1917,  1918,  and  1919  the  price  ranged  from  6  to  8  cents  a  pound, 
an  average  of  about  double  the  prewar  price.  The  price  on  July 
o,  1920,  was  7f  cents  a  pound  in  bags  and  8-8J  cents  a  pound  in 
!)arrels,  car  lots.  Table  26  shows  the  general  trend  of  the  price  of 
lithopone  as  quoted  by  the  Oil,  Paint  and  Drug  Keporter. 

Table  26. — Prices  of  lithopone,  spot  quotation.  New  York  market, 

[Cents  per  pound.] 


First  of  month. 


linnary 


1912 

1913 

1914 

1916 

1916 

1917 

1918 

3H 
3  -4 

3H 
3Mi 

3Hi 

3H) 

3Hi 

3Hi 

3HJ 

3H^ 

3Hi 
3Hi 

3Hi 
4i-4i 

5HH 

61-7 
14i-15i 

8H0 

6i-f§ 
6i-€i 

6  -6i 

6i-7 

7  -^ 

7^H 

8  -8i 

1919 


r 


1  Listed  from  here  on  as  lithoi>one,  in  barrel.s,[jcar  lots. 
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Forei(/n,—^The  following  prices  fixed  by  the  Association  of  Ger- 
man Lithopone  Manufacturers  for  export  countries  were  received  by 
the  Commission  from  a  reliable  source.  The  prices  apply  for  tiie 
last  half  of  1919. 

Table  27. — Prices  of  SO  per  cent  lithopone   (per  100  kilos)   fixed  by  German 

manufacturers  for  export.^ 

France,  Belgium,  Luxemburg,  and  the  Levante francs—  lOS 

Switzerland  and  Italy Swiss  francs—    7."i 

Spain  and  Portugal pesetas—    70 

Holland . : —florins—    37 

Scandinavia kroner—    6*J 

America  „ dollars—    13 

England,  South  America,  Japan,  and  other  oversea  countries  not  other- 
wise specitied pounds  sterUng—  *33 

The  price  to  the  United  States  of  $13  per  100  kilogjcams  is  equiva- 
lent to  5.72  cents  a  pound  f.  o.  b.  Rotterdam  with  the  discount  de- 
ducted. The  price  prevailing  in  the  United  States  during  the  last 
half  of  1919  was  6^  to  7  cents  a  pound. 

TARIFF  HISTORY. 

The  term  "  lithopone "  did  not  appear  in  the  tariflF  law  until  the 
act  of  1913,  when,  in  paragraph  61,  "  lithopone  and  white  sulphide 
of  zinc  "  were  provided  for  with  a  duty  of  15  per  cent  ad  valorem. 
Under  the  act  of  1890  lithopone  was  dutiable  as  "  white  paint  con- 
taining zinc,  but  not  containing  lead ;  dry  "  at  li  cents  per  pound 
(Gabriel  v.  United  States,  65  Fed.,  422;  G.  A.  1319,  T.  D.  12670), 
and  under  the  act  of  1897  as  "  sulfid  of  zinc  white,  or  white  sul- 
phide of  zinc,"  at  IJ  cents  a  pound  (Gabriel  v.  United  States, 
123  Fed.,  296).  This  duty  during  the  fiscal  years  1910  to  1913,  in- 
clusive, was  equivalent  to  from  42  to  50  per  cent  ad  valorem. 

*  All  thesp  prices  are  subject  to  3  per  cent  discount  or  rebate  for  25  ton  orders  and 
upward  and  are  packed  in  free  casks  of  250  kilos  net  with  a  negligible  extra  for  emaller 
packages.     Delivered  Rotterdam  or  frontier  staUons. 

*  Per  English  ton. 
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PABT  V. 

COSTS  OP  PRODUCTION  IN  THE  BARYTES,  BARIUM 
CHEMICAL,  AND  LITHOPONE  INDUSTRIES,  1919. 


Summary  of  Costs. 

Kepresentatives  of  the  Tariff  Commission  held  conferences  in 
New  York,  Washington,  and  St.  Louis  with  producers  and  manufac- 
turers, who  agreed  to  submit  their  costs  of  production  to  the  Com- 
mission on  their  own  cost  forms.  These  cost  reports,  after  tabulation 
and  study,  were  verified  by  comparison  with  the  books  of  the  com- 
panies by  members  of  the  Commission's  staff. 

The  averages  of  costs  as  shown  in  the  tables  presented  are  in  all 
cases  weighted  averages,  based  on  the  actual  production  of  the  com- 
panies reporting.  In  no  case  has  a  simple  average  been  used  in  pre- 
senting costs.  For  example,  the  average  cost  of  lithopone  for  1919 
has  been  obtained  by  dividing  the  sum  of  the  total  cost  of  all  com- 
panies by  the  aggregate  production  of  all  companies.  This  method 
obviously  gives  more  weight  in  the  average  to  the  costs  of  a  com- 
pany with  a  large  production  than  to  the  costs  of  a  company  with  a 
small  production.  It  is  believed  that  the  weighted  average  costs,  as 
iriven,  are  representative  of  conditions  in  the  industries  as  a  whole. 

The  cost  of  mining  crude  barytes  in  western  mines  increased  from 
$5.30  per  short  ton  in  1916  to  $7.74  in  1919,  while  the  increase  in 
southern  mines  was  from  $3.89  to  $7.39  per  short  ton.    This  corre- 
sponds to  an  increase  of  90  per  cent  for  southern  mines  and  46  per 
{^nt  for  western  mines.    The  cost  of  manufacturing  ground  barytes 
was  $11.21  per  short  ton  in  1914:  $12.69  in  1916;  and  $19.25  in  1919, 
an  increase  of  about  70  per  cent  from  1914  to  1919.    The  cost  of  pro- 
'hc'mg  barium  chemicals  during  1919  was  $0.0294  per  pound  for 
i>l:mc  fixe;  $0.0316  per  pound  for  barium  carbonate;  $0.0589  per 
I>ound  for  barium  chloride,  and  $0,197  per  pound  for  barium  perox- 
ide.   The  average  cost  of  manufacturing  lithopone  during  1919,  as 
reported  by  11  plants,  was  $0.0602  per  pound.    Of  this  total  cost  43 
per  cent  was  due  to  material ;  18  per  cent  to  labor ;  34  per  cent  to 
overhead;  and  5  per  cent  to  sales  expense.    The  apparent  profit  of 
the  industry  was  $0.0066  per  pound  of  lithopone  produced.    The  rela- 
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tion  of  crude  barytes  to  the  lithopone  industry  is  shown  by  the  fact 
that  about  14  per  cent  of  the  total  factory  cost  of  lithopone  was  due 
to  barytes.  Zinc  is  the  most  expensive  material  entering  into  litho- 
pone and  amounted  to  about  22  per  cent  of  the  total  factory  cost. 
The  average  factory  cost  was  $0.0571  per  pound  of  lithopone. 

Cost  of  Mining  Barytes,  1916  and  1919. 

introductory. 

The  costs  of  mining  barytes  during  1916  and  1919,  as  presented  in 
the  following  pages,  are  separated  for  western  and  southern  mines 
because  of  the  different  methods  of  mining  used.  (See  p.  24.)  In 
western  mines  the  methods  of  keeping  costs  are  as  a  rule  inadequate, 
except  in  the  case  of  the  larger  firms.  The  information  submitted 
by  smaller  operators  has  been  accepted,  although  in  some  cases  accu- 
rate records  were  not  available  for  purposes  of  complete  verification. 
In  such  instances,  however,  the  costs  submitted  agreed  closely  with 
those  of  larger  operators,  whose  costs  were  checked  to  their  books, 
and  therefore  they  have  been  included  in  the  following  tables.  The 
cost  records  of  southern  mines  were  found  to  be  in  better  condition 
than  those  of  western  mines.  A  large  part  of  the  mining  in  the 
southern  district  is  done  by  large  consumers  of  crude  barytes,  who 
keep  accurate  records.  There  was,  however,  very  little  uniformity 
in  the  detail  of  costs  submitted  by  the  various  companies. 

The  outstanding  difference  in  costs  as  reported  by  companies  in 
both  mining  districts  was  in  the  charge  for  amortization  of  investment 
due  to  depletion  of  ore  body  and  in  royalties  paid  owners  of  the 
property  for  mining  privileges.  In  many  cases  no  charge  was  re- 
ported. As  it  would  be  manifestly  imfair  to  include  a  charge  for 
amortization  in  one  case  and  not  in  another,  a  total  cost  based  on  a 
uniform  charge  for  amortization  and  royalties  for  all  companies  has 
been  shown  in  the  tables  of  costs  of  mining  barytes.  It  has  seemed 
feasible  to  use  uniformly  the  weighted  average  of  the  charges  re- 
ported. In  a  few  cases  where  charges  reported  as  amortization 
appeared  excessive  on  account  of  being  based  on  a  short  period,  they 
were  not  used  in  arriving  at  the  uniform  charge. 

The  costs  as  given  for  barytes  in  all  cases  are  the  costs  on  board 
cars  for  shipment.  This  seemed  a  more  desirable  basis  for  com- 
parison between  districts,  because  this  cost  plus  freight  rates  gives 
the  cost  of  crude  barytes  delivered  at  any  point  in  the  United  States. 
The  costs,  therefore,  as  given  include  hauling,  weighing,  and  loading 
in  the  case  of  the  western  mines  and  switching  or  hauling  charges 
in  the  case  of  the  southern  mines. 
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COMPARISON  OF  COSTS  IN  WESTERN  AND  SOUTHERN  MINES. 


T-VBLE  28. — Comparison  of  total  cost  of  tiUmng  barytes  in  western  and  southern 

mines  durinff  1916  and  1919. 

I  Per  short  ton.] 


1                                                             2 

3 

«          1         5 

1 

Cost  In  western  mines. 

Cost  in  southern  mines. 

Yttr. 

As 

reported. 

On  uni- 
form amor- 
tliatlon  and 

royalty 
basis. 

Aa 
reported. 

On  uni- 
form amor- 
tizationuiid 

roj'iilty 
basis. 

1  '  '•.             ... 

15.30             95.96 

7.  74                     7  Q7 

93.89 
7.39 

93.89 

i.'i  * .       . 

6.31 

Table  28,  which  compares  the  costs  in  the  western  and  southern 
mines,  shows  that  the  cost  of  production  during  1916  and  1919  was 
lower  in  the  southern  than  in  the  western  mines.  In  1916  the  dif- 
ference in  the  costs  "as  reported"  (columns  2  and  4)  was  $1.41  per 
>liort  ton.  On  a  basis  of  uniform  amortization  and  royalties  (col- 
uinnii  3  and  6)  the  difference  was  even  greater  and  amounted  to  $2.07 
i»iT  short  ton.  This  is  due  to  the  fact  that  in  only  a  few  cases  did 
western  mines  report  a  charge  for  amortization  or  royalties.  In  1919 
the  diflFerence  in  costs  between  the  two  districts  was  considerably 
le>s.  The  costs  "  as  reported  "  in  1919  showed  a  difference  of  $0.35 
IH.r  short  ton,  and  on  the  basis  of  "  uniform  amortization  and  roy- 
alties ''  a  difference  of  $1.66  per  short  ton  in  favor  of  the  southern 
ijiines. 

Table  28  also  shows  that  the  increase  in  the  cost  of  producing 
I'urytes  from  1916  to  1919  "  as  reported  "  was  much  greater  in  case 
f  the  southern  mines  than  the  western  mines.    The  total  average 
'••»st  in  southern  mines  increased  from  $3.89  per  short  ton  in  1916 
to  $7.39  in  1919,  or  an  increase  of  90  per  cent.    The  average  cost  in 
tiie  western  mines  increased  from  $5.30  per  ton  in  1916  to  $7.74  per 
ton  in  1919,  or  an  increase  of  about  46  per  cent.    On  a  basis  of  "  uni- 
form amortization  and  royalties"  the  costs  in  western  mines  in- 
<Tea-jed  about  33  per  cent  and  in  southern  mines  by  about  62  per  cent 
'iuring  this  period. 
A  study  of  costs  in  western  and  southern  mines  reveals  a  con- 
lerablc  difference  in  labor  charge  per  ton  of  barytes.    This  is  to 
l*^  expected  from  the  methods  used  in  the  two  districts.    The  western 
•'»  I)osits  are  worked  by  pick  and  shovel  and  require  more  labor,  while 
t'.e  southern  deposits  are  mined  by  steam  shovels.     In  1916  the  cost 
<»f  labor  in  western  mines  was  $2.37  per  ton  as  compared  with 
•:=1.G2  per  ton  for  southern  mines,  or  a  difference  of  $0.75  per  ton. 

477'— 20 5 


o 


66 


BARYTES,   BARIUM   CHEMICALS,  AND  LITHOPONE. 


In  1919  the  charge  for  labor  in  western  mines  was  $4.38  as  against 
$2.82  in  southern  mines,  or  a  difference  of  $1.56  per  ton.  The  lalwr 
per  ton  of  ore  in  western  mines  increased  about  85  per  cent  from 
1916  to  1919,  while  in  southern  mines  there  was  an  increase  of  74 
per  cent.  The  difference  in  labor  per  ton  of  ore  mined  in  favor  of 
southern  mines  is  in  part  offset  bv  hirger  overhead  charges,  due  to 
necessary  investment  in  mining  equipment. 


COSTS  IN  A\TESTERN  MINES. 

The  methods  of  mining  and  conditions  in  the  western  fields  are 
unique.  Practically  all  of  the  mining  is  done  by  individuals  on  a 
tonnage  basis.  Each  miner  is  paid  a  certain  rate  per  ton  of  ore 
mined.  Other  charges  are  on  the  same  basis.  The  prices  paid  for 
ore  delivered  at  the  loading  platform  at  the  shipping  point  are  fairly 
uniform.  The  price  paid  for  hauling  to  the  shipping  point  varies 
with  the  distance.  The  miner  receives  the  difference.  In  other  words, 
the  net  price  received  per  ton  of  ore  by  miners  located  close  to  the 
railroad  is  greater  than  that  received  by  miners  some  distance  from 
the  railroad.  This  condition  results  in  most  of  the  mining  being  done 
close  to  the  railroad.  A  large  part  of  the  mining  is  on  property 
owned  by  consumers  of  crude  barytes.  These  companies  permit 
miners  to  work  the  property,  and  they  usually  furnish  the  miners 
with  housing  free  of  charge  as  an  inducement  to  keep  them  on  the 
property. 

Table  29. — Cost  of  mining  harytes  in  western  mines  during  1916,  hy  companies. 

[Per  short  ton.] 


I 

2 

3 

4 

5 

6                 7 

8 

Total  cost. 

Detail  of  total  cost  as  reported  (column  2). 

Company  No. 

As 
reported. 

On  uni- 
form 

amorti- 
sation 
and 

royalty 
basis. 

Labor  in 
mining. 

Trans- 
porta- 
tion to 
shipping 
point. 

Weigh- 
ing and 
loading. 

Amorti- 
sation 
and 
royalties. 

Other 
ejcpenses. 

1 

2 

3 

16.17 
6.30 

S6.25 
6.10 
7.80 
4.83 

S2.36 
3.00 
1.50 
2.70 

11.98 

1.50 

4.00 

.80 

fa35 
.25 
.25 
.19 

10.97 
1.25 

Sa51 

.30 

1.00 

4 3.80 

.11 

Weighted  average  cost 

5.30 

5.96 

2.37 

1.87 

.25 

/         .39 
\     11.05 

}      •- 

1  Uniform  charge  for  amortisation  and  royalties  used  in  arriving  at  total  cost  in  column  3. 

Table  29  shows  the  cost  of  mining  barytes  by  western  mines  dur- 
ing 1916  by  companies.  The  total  weighted  average  cost  "as  re- 
ported" of  $5.30  per  ton  is  made  up  of  the  following  charges :  $2.37 


COSTS  OF  PRODUCTION. 


67 


for  labor  in  mining,  or  45  per  cent ;  $1.87  for  transportation  to  ship- 
pin<r  point,  or  35  per  cent,  and  $0.25  for  weighing  and  loading,  or 
4.7  per  cent.  Amortization  and  royalties  were  reported  by  only  twa 
firnib  and  are  the  only  charges  for  these  items  included  in  the  total 
areracre  cost  of  $5.30.  By  applying  a  uniform  charge  for  amortiza- 
tion and  royalties  ($1.05),  which  was  the  weighted  average  of  the' 
two  charges  reported,  the  average  costs  for  each  firm,  as  shown  in 
(•r)Iuiiin  3,  were  obtained.  This  method  increases  the  average  cost  as* 
reix)rted  by  $0.69  per  ton,  or  13  per  cent. 

Table  30. — Cost  of  mining  harytcs  in  ircstrrn  mines  during  19t9,  by  companies^ 

m 

[Per  short  ton.] 


1 

2 

3 

•1 

5 

6 

7 

8 

Total  cost. 

Detail  of  total  cost  as  reported  (column  2). 

company  No. 

As  re- 
ported. 

On  uni- 
form 
amorti- 
zation 
and 
royalty 
basis. 

Labor 

in 
mining. 

Tran- 

pona- 

tlonio 

shipping 

point. 

Weigh- 
ing and 
loading. 

Amorti- 
sation 
and 
royalties. 

% 

Othrr 
expeiuscs. 

I 

17.66 
9.45 
7.00 
8.50 
8.03 
8.82 
7.80 
8.00 
8.10 
7.59 

S7.47 
10.22 

7.77 
8.77 
7.09 
9.59 
8.57 
7.27 
8.87 
7.76 

S4.56 
2.50 
5.88 
2.00 
3.20 

&.m 

6.00 
4.50 
5.00 
3.77 

$2.01 
5.35 
1.00 
6.00 
2.48 
1.40 
1.40 
1.50 
l.tX) 
2.01 

SO.  13 
.30 
.12 

10.96 

ft 

$1.30' 

J ,                         •      •      • 

4 

.50 
1.71 

^- •---•••        ••        •        • 

.17 
.80 
.30 
.25 
.30 
.17 

.47 

f 

1.02 

1 , 

.10 

* 

1.50 

.25 

1.20 

!j 

.CO 

1.04 

W«.ighted  average  cost 

7.74 

7.97 

4.38 

2.01 

•«>{   .:fl 

1           .61 

1  Uniform  <diai^  for  amortization  and  royalties  iLsed  m  arriving  at  total  cost,  column  3. 

Table  30,  identical  with  Table  29,  except  that  the  costs  given  are 
W  the  year  1919,  shows  a  total  weighted  average  cost  for  1919  "  as 
repjorted  "  by  10  companies  of  $7.74  per  short  ton.  By  applying  a 
uniform  charge  for  amortization  and  royalties  the  total  average  cost 
^as  increased  to  $7.97  per  short  ton,  or  by  about  3  per  cent.  The 
UU\  average  cost  "as  reported"  is  made  up  of  the  following, 
fhar^:  Labor  in  mining  of  $4.88  per  short  ton,  or  56.5  per  cent; 
transportation  to  shipping  point  of  $2.01  per  short  ton,  or  26  per  cent ; 
^eiffhing  and  loading  of  $0.20  per  ton,  or  2.6  per  cent ;  amortization 
and  royalties  of  $0.54  per  ton,  or  7  per  cent ;  and  other  expenses  of 
^'  f>l  per  ton,  or  7.9  per  cent.  The  total  cost  as  shown  in  column  3 
15  based  on  a  uniform  charge  for  amortization  and  royalties,  which 
'^^s  $0.77  per  short  ton,  or  the  weighted  average  of  all  firms  report- 
^n?  a  charge  for  amortization  and  royalties  as  shown  in  column  7- 
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This  method  increased  the  cost  as  reported  by  all  companies,  with 
the  exception  of  three  firms. 

The  charge  for  "  labor  in  mining,"  as  shown  in  column  4,  is  the 
charge  which  was  reported  by  the  various  companies,  with  the  excep- 
tion of  companies  1  and  10.  These  two  firms  reported  labor  in  min- 
ing and  transportation  to  shipping  point  combined.  The  weighted 
average  charge  as  reported  by  all  other  companies  for  transporta- 
'tion  to  shipping  point  has  been  applied  to  costs  of  these  two  firms, 
in  order  to  arrive  at  a  figure  for  labor  in  mining.  As  shown  by 
column  4,  the  labor  in  mining  varied  between  companies  from  $2 
per  ton  to  $6  per  ton.  This  variance  in  cost  of  labor  is  offset  by  tlie 
charge  for  transportation  as  shown  in  column  5.  The  transporta- 
tion charge  varied  from  $1  per  ton  to  $6  per  ton.  Wherever  a  high 
charge  for  labor  is  reported  a  low  transportation  charge  is  usually 
given.  The  cost  delivered  at  shipping  points,  or  the  sum  of  columns 
4  and  5,  is  fairly  uniform,  because  of  existing  conditions  which  have 
previously  been  discussed.  (See  p.  66.)  The  transportation  costs  as 
given  are  those  reported  by  the  various  companies,  with  the  exception 
of  companies  1  and  10,  as  noted  above. 

Column  j6  shows  the  charge  for  weighing  and  loading  the  crude 
barytes  on  board  cars,  which  was  reported  by  all  firms  but  one — 
company  4.  This  charge  shows  a  variation  from  $0.12  per  ton  to 
$0.80  per  ton.  Column  7  shows  the  amortization  and  royalties  as 
reported  by  5  of  the  10  companies.  This  charge  ranged  from  $0.50 
per  ton  to  $1.71  per  ton.  The  weighted  average  for  the  five  com- 
panies reporting  was  $0.77  per  ton,  and  was  used  in  arriving  at  the 
total  cost  in  column  3.  The  average  charge  of  $0.54  per  ton  is  the 
total  of  charges  for  amortization  and  royalties  divided  by  the  total 
production  of  all  firms,  and  was  used  in  arriving  at  the  total  cost 
"  as  reported  "  shown  in  column  2.  Column  8  shows  other  expenses 
charged  to  cost  of  mining  barytes.  Under  this  heading  are  included 
such  overhead  items  as  administration,  housing  furnished  miners, 
and  losses  in  weight  during  shipping. 

COSTS  IN   SOUTHERX  MINES. 

The  costs  of  mining  barytes,  as  shown  for  southern  mines,  include 
companies  operating  in  the  Sweetwater,  Teim.,  and  Cartersville,  Ga,, 
districts.  Only  three  firms  were  able  to  report  costs  for  1916,  because 
the  industry  was  developed  in  this  district  as  a  result  of  war  condi- 
tions, and  at  this  stage  of  the  development  little  attention  was  given 
to  cost  records.  The  costs  of  the  companies  reporting,  however,  may 
be  taken  as  representative  for  the  year  1916.  In  1919  the  industry  in 
these  districts  was  more  fully  developed  and  costs  were  reported  by 
12  companies. 


COSTS  OF  PKODtJCTION. 
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Table  SI. — Costs  of  mining  tarytea  in  southern  mines  during  1916,  ty  companies, 

[Per  short  ton.] 


1 

2 

3 

4 

& 

6 

Company  No. 

• 

Total 
cost 
(as  re- 
ported). 

Labor  in 
mining. 

Supplies 

in 
mining. 

Amortiza- 
tion and 
royalties. 

Other 
expenses. 

1 : 

94.00 
3.71 
4.08 

91.25 
1.29 
2.29 

90.10 
.25 

9a  50 

1.51 

.25 

92.15 

•» 

.6ft 

3 

1.54 

WflightflH  avifpTuffe  r^st 

3.89 

1.62 

.14 

.90 

1.2S 

Table  31  shows  the  cost  of  mining  bar3''tes  by  southern  mines  during 
1916.  The  total  weighted  average  cost  "as  reported"  was  $3.89  per 
short  ton,  and  is  made  up  of  $1.62  for  labor  in  mining,  or  41.7  per 
cent ;  $0.14  for  supplies  in  mining,  or  3.6  per  cent ;  $0.90  for  amortiza- 
tion and  royalties,  or  23.1  per  cent ;  and  $1.23  for  other  expenses,  or 
31.6  per  cent.  A  charge  for  supplies  in  mining  (colunm  4)  was  re- 
ported by  only  two  of  the  three  firms,  and  was  $0.10  per  ton  in  one 
case  and  $0.25  per  ton  in  the  other.  Since  an  amortization  and  roy- 
alty charge  was  shown  by  all  firms  and  the  charge  appeared  reason- 
able, it  was  not  necessary  to  apply  a  uniform  amortization  and  roy- 
alty charge  to  the  costs. 

Table  32. — Costs  of  mining  harytes  in  southern  mines  during  1919,  by  companies, 

[Per  short  ton.] 


1 

2 

3 

4 

5 

6 

7 

Total  cost. 

Detail  of  Total  Cost  as  reported 
(Column  2). 

Company  No. 

As 

reported. 

On 
uniform 
amortiza- 
tion and 
royalty 
basis. 

Labor  in 
mining. 

Supplies 

in 
mining. 

Amortiza- 
tion and 
royalties 

Other 
expen.se8« 

I   

96.^5 

12.25 

10.92 

10.93 

5.16 

6.58 

5.80 

6.24 

8.64 

9.77 

7.06 

6.S2 

96.48 
12.21 
11.10 
4.92 
5.06 
6.32 
5.0o 
5,87 
9.27 
9.54 
7.44 
7.45 

92.50 

6.88 
6.06 
2.53 
4.02 
3.34 
2.14 
1.06 
3.62 
616.S 
3.90 
3.a3 

90.15 

2.67 

2.37 

.97 

91.00 
.67 
.45 

6.64 
.73 
.89 

1..38 

93.20 

t 

3.0$ 

\.                                              

2.05 

4                                     ^                              

.7^ 

p 
1 

.41 

f,: '.".".'.'.'. 

.50 
.03 

1.85 

'  --                          ..... 

2.25 

w 

4. 1» 

'i...,                               

.42 
.47 

4.60 

1- 

.  86 
.25 

l.Sl 

•'                                            .  ... 

2.91 

li..         

1.13 

2.6ft 

^f'teht*^  aTPTflfffl  post  - . 

7.39 

6.31 

2.82 

.46 

/        1.71 
\      10.63 

\    '     2.40 

I'niform  charge  for  amortUation  and  royalties  used  in  arriving  at  the  total  cost  in  column  3. 
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Table  32  shows  the  cost  of  mining  barytes  in  southern  mines  dur- 
ing 1919,  as  reported  by  12  companies.  The  total  weighted  average 
cost,  "  as  reported  "  (column  2),  was  $7.39  per  short  ton,  and  is  made 
up  of  the  following  charges:  $2.82  for  labor  in  mining,  or  38.2  per 
cent;  $0.46  for  supplies  in  mining,  6.2  per  cent;  $1.71  for  amortiza- 
tion and  royalties,  or  23.2  per  cent ;  and  $2.40  for  other  expenses,  or 
32.4  per  cent.  Column  3  shows  the  total  cost  of  mining  barytes  on 
the  basis  of  a  uniform  amortization  and  royalty  charge.  The  total 
Tveighted  average  cost  on  this  basis  is  $6.31  per  short  ton,  or  a  de- 
crease of  $1.08  per  ton,  or  14.6  per  cent  from  the  total  average  cost, 
*'as  reported."  The  uniform  charge  used  in  arriving  at  this  total 
cost  was  $0.63  per  ton.  This  charge  was  arrived  at  by  taking  the 
weighted  average  of  the  amortization  and  royalty  charges  shown  in 
column  6,  with  the  exception  of  certain  charges  which  were  omitted. 
-Column  7  shows  other  expenses  charged  by  the  various  companies 
to  cost  of  mining  barytes  during  1919,  which  include  charges  for 
Administration,  power,  and  other  overhead  expenses. 


Cost  of  Maxufacturing  Ground  Barytes,  1914, 1916,  and  1919. 

» 

INTRODUCTORY. 

« 

The  cost  of  manufacturing  ground  barytes,  as  shown,  includes  com- 
panies operating  plants  both  in  the  southern  and  western  districts* 
It  was  impossible  to  compare  costs  between  the  two  districts  on  ac- 
count of  the  small  number  of  manufacturers.  In  compiling  the  costs 
on  ground  barytes  the  Commission  found  that  the  various  companies 
kept  detailed  cost  records.  There  was  very  little  uniformity,  how- 
ever, in  the  detail  of  the  costs,  as  reported. 

It  should  be  pointed  out  that  the  company  numbers  used  in  pre- 
senting costs  of  ground  barytes  do  not  necessarily  represent  the  same 
company  for  all  years.  For  example,  costs  given  as  those  of  com- 
pany 1  during  1914,  1916,  and  1919  are  not  directly  comparable  as 
those  of  the  same  firm. 


COMPARISON  OP  COSTS  FOR  1914,  1916,  AND  1919. 

TvBLE  33. — Comparison  of  costs  of  manufacturing  ground  tarytes  during  19H, 

1916,  and  1919. 

[Per  short  ton.] 


1 

2 

S 

4 

• 

5 

6 

7 

Total 
cost. 

Factory  cost. 

Selling  expenses. 

Year. 

Total. 

Material. 

I^bor. 

Overhead. 

Cost. 

Per  cent 

of  total 

cost. 

Cost. 

Per  cent 

of  total 

cost. 

Cost. 

Percent 

of  total 
cost. 

Cost. 

Per  cent 

of  total 

cost. 

V'H 

l''\f, 

SI  1.21 
12.60 
19.25 

Siafil 

11.98 
1&63 

16.13 

8.08 

laes 

54.7 
63.7 
55.5 

$1.30 
1.  08 
2.47 

ll.fl 

8,5 
12.8 

$3.18 
2.82 

5.48 

28.4 
22.2 
28.5 

$a6o 

.71 
.62 

5.3 
5.6 

i*il3 

3.2 

I 

Table  33  compares  the  total  avA*ape  cost  of  manufacturing  ground 
^•arytes  during  1914,  1916,  and  1919,  and  the  percentage  of  the  total 
cfjst  due  to  the  various  items  of  cost.  Column  2  shows  that  the  total 
cost  increased  from  $11.21  in  1914  to  $19.25  in  1919.  The  total  cost, 
aji  priven  in  column  2,  is  the  sum  of  the  total  factory  cost  in  column  3 
and  selling  expense  in  column  7.    Column  3  shows  that  the  total 
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factory  cost  increased  from  $10.61  in  1914  to  $18.63  in  1919.  This 
increase  is  in  practically  the  same  ratio  as  the  total  cost,  since  the  sell- 
ing expense  during  the  different  years  was  practically  uniform  at 
between  $0.60  and  $0!71  per  ton,  as  shown  in  column  7.  Column  4 
shows  that  the  material  charge  varied  from  $6.13  in  1914  to  $10.68 
in  1919.  The  charge  for  material  is  the  principal  cost  item  entering 
into  the  total  cost  of  ground  barytes  and  amounted  to  between  65 
and  65  per  cent  of  the  total  factory  cost.  Column  5  shows  the  labor 
charges  per  ton  of  ground  barytes,  which  decreased  from  $1.30  per 
ton'  in  1914  to  $1.08  in  1916  and  then  increased  to  $2.47  per  ton  in 
1919.  Labor  accounted  for  8.5  to  13  per  cent  of  the  total  cost.  Col- 
umn 6  shows  that  the  overhead  expense  decreased  from  $3.18  in  1914 
to  $2.82  in  1916  and  then  increased  to  $5.48  in  1919.  Overhead  ex- 
pense was  22  to  29  per  cent  of  the  total  cost.  Selling  expense 
was  between  3  and  5.5  per  cent  of  the  total  cost. 

DETAIL  OF  COSTS  OF  GROUND  BARYTES,  BY  COMPANIES. 


Table  34. — Cost  of  manufacturina  ground  barytes,  by  companus,  during  19H, 

[IVr  short  Ion.] 


Comp;iny  No. 


1. 
2 
.1. 
4. 


oci-f. 


$12.09 
10.  /)! 
12.49 
11.74 


W('i>;lit<'«l  av»'ri^'0<<>st 


11.21 


Kactorv^  co^t. 


SKling 
ex- 


Total.      M, ferial.  \     Ixibor.       ^^'    '    !*"**«• 


$11..-): 

S.'i.  Cm 

$1.  8S  , 

$4.04 

9.M  ' 

6.43 

.74 

2.  72 

11.  S9  j 

6.  16  1 

2.13 

3.60 

11.14 

5.72 

-1 

2.  OS : 

3.34 

$a52 

.63 
.60 
.60 


10.  r.i 


fi.  13 


1.30 


3.  IS  I 


.60 


Tal»le  M  sliows  tlie  cost  of  man u fact urin^x  ^rroiind  l)arytes  bv  com- 
panie.s  dnrintr  Un4.  Cohinin  2  shows  tliat  the  total  weighted  aver- 
age cost  as  reported  by  four  companies  during  11)14  was  $11.21  per 
short  ton.  Tlie  total  average  co.-t  was  made  up  of  the  following 
charges:  $().1.S  per  ton  for  material,  or  51.7  per  cent:  $1.30  per  ton 
for  lalH)r,  or  1  l.C)  per  cent :  $3.18  per  ton  overhead  charges,  or  28.4  per 
cent :  and  $0.r»()  per  ton  for  sellin<r  expen.ses,  or  5.8  per  cent. 

The  total  factory  cost  .shown  in  H)lumn  3  is  made  u])  of  the  items 
material,  labor,  and  ovechead.  The  averatre  factory  cost  of  the  four 
companies  reporting  was  $10.01  |)cr  ton.  Companies  I  and  2  were 
the  only  firms  that  reported  selling  expense  (column  T).  The 
weighted  average  of  these  two  firms  was  taken  as  the  average  selling 
expense  and  substituted  for  companies  3  and  4  in  arriving  at  the  total 
cost  in  column  2  for  these  two  firms. 


COSTS  OF  PRODUCTION.  7& 

Table  35. — Cost  of  manufacturing  ground  harytes,  by  companies,  during  1916^ 

[Per  short  ton.] 


1 

2 

3 

4 

5 

6 

7 

Total 
cost. 

Factory  cost. 

Sellfng 
expenses. 

Company  No. 

Total. 

Material. 

Labor. 

Over- 
head. 

J 

$15.09 
11.49 
12.43 
13.24 

$14.99 
10.77 
11.72 
12.53 

$9.63 
&00 
6.28 
7.68 

$1.11 

.54 

2.05 

2.07 

$4.25 
2.23 
3.39 
2.88 

$0.70 

?....    

3 

.72 
.71 

4 

.71 

Weighted  average  cost 

12.69 

11.98 

&08 

LOS 

2.82 

.71 

Table  35  shows  the  cost  of  manufacturing  ground  barytes  by  com- 
f>anies  during  1916.  Column  2  shows  that  the  average  cost  of  the 
four  companies  was  $12.69.  The  average  cost  is  made  up  of  a  charge 
of  S8.08  for  material,  or  63.7  per  cent ;  $1.08  for  labor,  or  8.5  per  cent ; 
^2.82  for  overhead,  or  22.2  per  cent ;  and  $0.71  for  selling  expenses, 
or  5.6  per  cent.  Column  3  shows  that  the  total  average  factory  cost 
was  $11.98.  The  selling  expenses  as  reported  by  companies  1  and  2 
was  $0.70  and  $0.72  per  ton,  respectively.  The  weighted  average  of 
these  two  charges,  or  $0.71,  was  inserted  as  the  selling  expenses  for 
companies  3  and  4,  and  was  used  in  arriving  at  the  total  cost  shown  in. 
cohunn  2  for  these  two  companies. 

Table  36. — Cost  of  manufacturing  ground  barytes,  by  companies,  during  1919^ 

[Per  short  ton.] 


1 

2 

3 

4 

5 

« 

7 

Company  No. 

Total 
cost. 

• 

Factory  cost. 

Selling 
expenses. 

Total. 

Material. 

Labor. 

Over- 
head. 

1...  . 

$20.61 
19. 07 
14.  51 
19.54 

$24.73 

18.10 
13.89 
19.35 

$12.50 

11.59 

7.40 

10.74 

$3.00 
1.26 
3.26 
3  08 

$9.23 
5.25 
3.23 
5.53 

$0.88 
.97 

•• 

4 

.62 
.19 

4 .                            .... 

Wei^ted  svorage  cost 

19.25 

18.63 

10.68 

2.47 

5.48 

.02 

_ 

Table  36  shows  the  cost  of  ground  barytes  during  1919  as  reported 
l»y  four  companies.  The  total  weighted  average  cost  (column  2)  was 
^19.25  per  ton.  This  total  cost  was  made  up  of  the  following  charges : 
^10.68  per  ton  for  material,  or  55.5  per  cent;  $2.47  for  labor,  or  12.8 
I'er  cent;  $5.48  for  overhead,  or  28.5  per  cent,  and  $0.62  for  selling 
<'X[>enses,  or  3.2  per  cent.  The  total  factory  cost,  as  shown  in  column 
'A  averaged  $18.63  per  ton.     During  1919  all  companies  reported 
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separately  a  charge  for  selling  expenses,  with  the  exception  of  Xo,  3, 
which  firm  included  selling  under  overhead.  The  weighted  average 
of  the  three  firms  separately  reporting  a  charge  was  inserted  for 
company  3,  and  subtracted  from  that  company's  overhead  as  reported 
and  from  total  cost  shown  in  column  2  to  obtain  the  total  facton* 
cost.  The  average  selling  expense  of  the  three  companies  reporting 
was  $0.62  per  short  ton. 

Table  37. — Details  of  overhead  charged  to  ground  harytea,  1919, 


[Per  short  ton.] 

1 

1 

3 

4 

5 

Company  No, 

Total 
overhead. 

Works 
expense. 

Fixed 
chaises. 

Adminis- 
tration. 

1  .. 

$9.23 
5.25 
3.23 
5.53 

$7.45 
2.29 
2.92 
5.07 

$0.58 
2.54 

$1.20 

2  . 

.« 

8  . 

.31 

4  . 

.46 

Weiehted  averase 

•••••••••• 

5.48 

4.03 

.a) 

The  detail  in  which  overhead  charges  for  ground  barytes  were  re- 
ported varied  greatly.  Therefore  the  total  overhead  is  the  only 
fair  basis  of  comparison  between  companies.  The  overhead  during 
1919  as  reported  by  the  four  companies  manufacturing  groimd 
barytes  is  given  in  Table  37  in  as  much  detail  as  was  possible. 
Although  not  directly  comparable  by  companies,  the  table  shows  the 
detail  to  which  overhead  was  distributed.  The  total  overhead  as 
shown  in  column  2  varied  between  companies  from  $3.23  to  $9.23  per 
short  ton  of  ground  barytes  produced. 

Column  3  shows  the  total  of  the  items  charged  to  works  expense, 
which  includes  such  items  of  cost  as  operating  and  miscellaneous  sup- 
plies, repairs,  coal  or  electric  power,  packages,  and  other  general 
plant  expense.  Works  expense  is  seen  to  be  the  largest  overhead 
charge,  and  averaged  $4.03  per  short  ton,  or  about  70  per  cent  of  the 
total  overhead.  Column  4  shows  fixed  charges  as  reported  by  only 
two  companies.  This  heading  includes  insurance,  State  and  local 
taxes,  and  depreciation.  Only  one  firm  reported  a  charge  for  depre- 
ciation. Column  5  shows  administration  expense  as  reported  by  all 
companies.  This  heading  includes  salaries  for  factory  superintend- 
ence and  office  expense  and  salaries.  Administration  expense  aver- 
aged $0.50  per  short  ton,  or  about  10  per  cent  of  tl^e  total  overhead. 


Costs  of  Manufacturing  BarIttm  Chemicals,  1919. 

INTRODrCTORT. 

Before  discussing  the  costs  of  barium  chemicals  the  Commission 
(Itsires  to  point  out  the  lack  of  adequate  cost-finding  methods  found 
to  be  prevalent  in  the  barium  chemical  industry.  The  Commission 
does  not  wish  to  convey  the  impression  that  all  companies  manu- 
facturing barium  chemicals  do  not  keep  accurate  cost  records,  but 
a  number  of  the  firms  engaged  in  this  industry  lack  adequate  methods 
of  cost  accounting,  and  the  data  obtained  from  the  records  of  these 
companies  are  at  best  an  approximation  of  the  true  cost.  This  con- 
dition may  be  accounted  for  by  the  fact  that  the  industry  was  de- 
veloped under  stress  of  war  conditions,  with  emphasis  on  output 
rather  than  on  economy  of  operation  and  on  accurate  cost  records. 
Now  that  the  industry  is  approaching  more  stabilized  conditions, 
more  attention  should  l)e  given  to  cost  accounting  by  those  firms 
which  now  have  inadequate  methods.  The  Commission  emphasizes 
the  fact  that  some  of  the  manufacturers  of  barium  chemicals  have 
adequate  cost  systems,  and  had  this  condition  uniformly  prevailed  the 
cost  investigation  would  have  been  greatly  facilitated.  From  the  in- 
formation available  the  Commission  is  able  to  present  the  following 
costs  of  barium  chemicals,  and  believes  that  the  costs  given  may  be 
taken  as  representative  of  the  industry. 


COMPARISON  OF  COSTS  OF  BARIUM  CHEMICALS. 

Tablx  38. — Cost  of  manufacturing  barium  chemicaU  during  1919, 

[Per  pound.] 


^«ni«  of  product. 

Manu- 
facturers 
report- 
ing. 

Total 
cost.  • 

10.0316 
.197 
.02<M 
.0539 

Material. 

Labor. 

Overhead  and  sell- 
ing expense. 

•  Cost. 

Per  cent 
of  total. 

Cost. 

Per  cent 
of  total. 

Cost. 

Per  cent 
of  total. 

?  J^nm  carbonate. .. . 

'  >^i  im  peroxide 

I  I'.-fixeJ 

3 
3 
3 
4 

10.0167 

.0X8 
.0160 

52.9 
44.7 
54.4 

$0.0a38 
.046 
.0028 

12.0 

23.3 

9.5 

20.2 

10.0111 
.063 
.0106 
.0212 

35.1 
32.0 
36.1 

I- *•':  am  chloride 

1 

.0218 

40.5 

.0109 

39.3 

1  Precipitated  barium  sulphate. 


Table  38  shows  the  weighted  average  costs  of  four  barium  chemi- 
f^b— barium  carbonate,  barium  peroxide,  barium  chloride,  and  blanc 
fixe  or  precipitated  barium  sulphate.     This  table  also  shows  the 
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total  cost  distributed  to  the  three  items — material,  labor,  and  over- 
head. The  Commission  is  unable  to  publish  costs  submitted  on 
other  barium  chemicals  without  disclosing  the  costs  of  the  one  or 
two  firms  reporting.  The  barium  chemicals  for  which  costs  are 
given  are,  however,  the  most  important,  and  include  all  barium  chem- 
icals mentioned  by  name  in  the  tariff  act  of  1913.  The  costs  of  thcM^ 
may  be  taken  as  representing  conditions  in  the  industry. 

It  has  been  necessary,  because  of  the  form  in  which  costs  were 
kept  by  the  companies,  to  combine  overhead  and  selling  expenses. 
In  all  cases  selling  expense  is  included,  with  the  exception  of  one 
firm  manufacturing  barium  chloride.  Depreciation  on  plant  and 
equipment  is  included  in  overhead  where  reported.  A  charge  for 
depreciation  was  reported  by  all  manufacturers  of  barium  peroxide; 
by  three  of  the  four  manufacturers  of  barium  chloride;  and  by  one 
manufacturer  of  barium  carbonate.  No  depreciation  was  reported  by 
manufacturers  of  blanc  fixe.  Other  discrepancies  in  cost  items  are 
discussed  under  the  variation  in  costs  by  companies. 

Table  38  shows  that  the  total  average  cost  for  precipitated  barium 
carbonate,  as  reported  by  three  manufacturers,  was  $0.0316  per 
pound.  This  cost  was  made  up  of  the  following  items:  Material 
charge  of  $0.0167,  or  62.9  per  cent ;  labor  charge  of  $0.0038,  or  12 
per  cent;  and  overhead  and  selling  expenses  of  $0.0111,  or  35.1  per 
cent.  This  table  shows  a  total  average  cost  for  barium  peroxide  of 
$0,197  per  pound  as  reported  by  three  companies.  Of  this  total, 
$0,088,  or  44.7  per  cent,  was  due  to  material  charges ;  $0,046,  or  23.^ 
per  cent  to  labor  charge;  and  $0,063,  or  32  per  cent,  to  overhead 
and  selling  expenses.  The  total  average  cost  of  blanc  fixe  for  three 
firms  is  shown  as  $0.0294  per  pound.  This  total  cost  is  made  up  of 
$0.0160  material  charge,  or  54.4  per  cent;  $0.0028  labor  charge,  or 
9.5  per  cent;  and  $0.0106  overhead  and  selling  expenses,  or  36.1  per 
cent.  The  total  average  cost  of  barium  chloride  for  1919  as  reported 
by  four  manufacturers  was  $0.0539  per  pound.  This  total  was  made 
up  of  material  charge  of  $0.0218,  or  40.5  per  cent ;  labor  charge  of 
$0.0109,  or  20.2  per  cent;  and  overhead  and  selling  expenses  of 
$0.0212,  or  39.3  per  cent. 

The  barium  chemicals  in  order  of  their  cheapness  of  manufacture, 
as  shown  in  Table  38,  are  blanc  fixe,  barium  carbonate,  barium  chlo- 
ride, and  barium  peroxide.  This  order  would  be  expected  from  a 
knowledge  of  the  process  of  manufacture.  Blanc  fixe  and  barium 
carbonate,  whose  costs  vary  by  only  0.22  cent  per  pound,  are  made 
from  comparatively  cheap  chemicals,  are  precipitated  as  insoluble 
compounds,  and  require  but  simple  operations,  such  as  filtration 
and  drying  before  marketing.  Barium  chloride,  although  made 
from  a  cheap  material — calcium  chloride — is  a  soluble  compound 
and  requires  considerable  heat  for  evaporation  of  solutions.     This 
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is  reflected  in  a  higher  overhead  charge  than  for  blanc  fixe  and 
bariiim  carbonate.  Barium  peroxide  requires  a  higher  degree  of 
manufacture  than  any  of  the  other  barium  chemicals.  It  is  made 
from  intermediate  barium  chemicals — barium  carbonate  or  barium 
nitrate  Large  quantities  of  heat  are  required  for  its  manufacture, 
wliich  is  reflected  in  the  largest  unit  overhead  charge.  Based  on  per- 
centage of  total  cost,  however,  the  overhead  for  barium  peroxide  is 
less  than  for  blanc  fixe  or  barium  carbonate. 

From  a  study  of  Table  38  it  is  seen  that  the  cost  of  materials  is  in 
inverse  ratio  to  the  total  cost  of  production.  The  percentage  of  the 
total  cost  due  to  material  ranges  from  40.5  per  cent  in  the  case  of 
barium  chloride  to  54.4  per  cent  in  the  case  of  blanc  fixe.  It  is  also 
seen  that  the  cost  due  to  labor  is  in  direct  ratio  to  the  total  cost  of  the 
various  barium  chemicals.  The  percentage  of  the  total  cost  due  to 
labor  ranges  from  9.5  per  cent  for  blanc  fixe  to  23.3  per  cent  for 
barium  peroxide.  The  percentage  of  the  total  cost  due  to  overhead 
and  selling  expense  is  more  nearly  uniform  than  the  other  cost 
charges.  This  charge  ranges  from  32  per  cent  of  the  total  cost  for 
barium  peroxide  to  39.3  per  cent  of  the  total  cost  for  barium  chloride. 

VARIATIONS    IN    C»ST8   OF   BARIUM    CHEMICALS,   BY   COMPANIES. 

Table  39. — Percentage  variation  in  costs  of  barium  chemicals^  by  companies^ 

for  1910. 


Bariiim  carbonate: 

Company  N  o.  1 

Company  No.  2 

Company  No.  3 

Barium  peroxide: 

Company  No.  1 

Company  Na  2 

Company  No.  3 

BUnc  fixe  (precipitated  barium  sulpbate): 

Company  No.  1 

Company  No.  2 

Company  No.  3 

Barium  chlcvide: 

Company  No.  1 

Ciimpany  No.  2 

Company  No.  3 

Company  No.  4 


Total  cost. 

Material. 

Labor. 

101 

170 

66 

100 

100 

100 

69 

108 

30 

135 

246 

49 

100 

100 

100 

92 

63 

174 

181 

178 

178 

96 

139 

91 

100 

100 

100 

100 

100 

100 

86 

136 

54 

151 

255 

73 

164 

91 

189 

Overhead 

and  selling* 

expense. 


58 

100 

52 

61 

100 

78 

185 

37 

100 

100 

61 

104 

212 


Table  39  shows  by  percentage  the  variation  in  the  total  cost  and  in 
the  items  of  cost  of  each  barium  chemical  by  manufacturers.  Be- 
cause of  the  few  manufacturers  of  each  chemical  it  was  impossible 
to  show  the  variation  in  costs  by  publishing  the  actual  units.  In  each 
case  the  firm  with  the  median  total  cost  has  been  taken  as  the  unit  of 
l^H).  The  other  costs  are  calculated  as  a  percentage  of  this  unit.  As 
f-an  be  seen  from  Table  39  it  is  generally  true  that  a  manufacturer 
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who  has  the  lowest  total  cost  is  not  always  low  in  all  departments  of 
cost. 

This  table  shows  a  variation  in  the  total  cost  of  barium  carbonate 
from  69  to  101,  or  a  difference  of  nearly  50  per  cent  of  the  low  cost. 
This  difference  may  be  due  to  differences  in  process  of  manufacture, 
methods  of  treating  by-prodncts,  or  to  individual  plant  and  process 
efficiencies.  There  are  two  <:^eneral  methods  used  in  the  manufacture 
of  barium  carbonate.  The  one  is  to  treat  barium  sulphide  with 
soda  ash,  thus  obtaining  by-product  sodium  sulphide.  The  other 
method  is  to  convert  the  barium  sulphide  into  barium  carbonate  by 
means  of  carbon  dioxide.  This  method  does  not  give  a  by-product. 
The  accounting  method  used  in  treating  sodium  sulphide  may  vary 
between  manufacturers  with  a  resulting  reflection  in  the  total  cost. 
Sodiiun  sulphide  was  uniformly  treated  as  a  joint  product,  and  the 
raw-material  charges  divided  between  barium  carbonate  and  so<liuin 
sulphide  on  an  arbitrary  basis.  The  basis  of  distribution  of  raw 
material,  however,  varied  between  the  manufacturers.  The  method 
followed  by  each  firm  has  been  used  in  arriving  at  the  total  cost. 

The  total  cost  of  barium  peroxide  ranged  from  a  low  of  92  to  a 
high  of  1»35,  or  a  difference  of  nearly  50  per  cent  of  the  low  cost. 
The  variation  in  the  cost  of  barium  peroxide  may  be  accounted  for 
largely  by  the  difference  in  process  of  manufacture.  It  is  produced 
by  two  methods,  one  using  barium  carbonate  as  the  raw  material 
and  the  other  using  barium  nitrate.  The  difference  in  total  cost  is 
reflected  chiefly  in  the  material  charge  which  shows  a  difference  be- 
tween the  low  and  high  of  about  300  per  cent.  The  company  with 
the  highest  tgtal  cost  had  the  lowest  labor,  while  the  firm  with  the 
lowest  total  cost  had  the  highest  labor  cost. 

The  total  cost  of  blanc  fixe  varied  from  96  to  181,  as  shown  in 
Table  39.  This  is  a  difference  of  nearly  100  per  cent  of  the  low  cost. 
Ill  arriving  at  the  total  cost  for  blanc  fixe  in  the  case  of  one  firm  it 
was  necessary  for  comparison  to  substitute  an  average  material 
charge,  which  was  the  weighted  average  of  the  material  charges  re- 
ported by  the  other  two  manufacturers.  From  a  study  of  the  varia- 
tion of  costs  of  blanc  fixe,  it  is  seen  that  the  company  with  the  highest 
total  cost  is  the  highest  in  all  departments  of  cost.  This  is  the  only 
case  where  one  company  is  the  highest  in  all  cost  items.  What  has 
been  said  of  the  effect  of  sodium  sulphide  on  the  cost  of  barium 
carbonate,  also  applies  to  costs  of  blanc  fixe.  Some  of  the  com- 
panies reporting  blanc  fixe  costs  obtain  sodium  sulphide  as  a  by- 
product, while  others  produce  blanc  fixe  by  a  process  which  does 
not  yield  sodium  sulphide.  These  differences  are  necessarily  reflected 
in  total  costs. 
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The  total  cost  of  barium  chloride  reported  by  four  companies 
ranged  from  a  low  of  86  to  a  high  of  164,  or  a  difference  of  about  90 
per  cent  of  the  low  cost.  Three  of  the  firms  use  similar  processes 
involving  the  direct  production  of  barium  chloride  from  barj^tes  by 
reduction  with  coal  in  the  presence  of  calcium  chloride.  The  other 
firm  reporting  made  barium  chloride  from  an  intermediate  barium 
chemical.  The  difference  in  total  cost,  however,  can  not  be  accounted 
for  wholly  by  differences  in  process  of  manufacture.  It  is  interesting 
to  note  that  the  firm  with  the  highest  total  cost  had  the  lowest  ma- 
terial cost,  but  had  high  labor  and  overhead  and  selling  charges. 


Cost  or  Manxtfacturino  Lithopone,  1919. 

INTRODUCTORY. 

The  Commission's  investigation  of  costs  in  the  lithopone  industry 
was  greatly  facilitated  by  the  fact  that  practically  all  companies 
kept  detailed  cost  records.  The  methods  of  accounting  used  by 
the  lithopone  manufacturers  were  more  detailed  and  in  a  more 
comparable  form  than  those  of  the  barytes  and  barium  chemical 
industries.  This  may  be  accounted  for  by  the  fact  that  the  litho- 
pone industry  is  much  larger,  has  been  longer  established,  and  is 
on  a  more  permanent  basis  than  the  other  industries.  Although 
costs  were  shown  in  detail,  there  was  considerable  lack  of  uni- 
formity in  methods  of  treating  individual  cost  items.  The  out- 
standing differences  were  methods  of  handling  raw  material  charges, 
methods  of  determining  selling  expenses,  and  treatment  of  ad- 
ministrative expenses.  These  differences  are  discussed  fully  in  the 
following  pages. 

In  analyzing  the  cost  statements  on  lithopone  for  1919,  and  in 
comparing  and  presenting  the  cost  data  of  the  industry,  the  meth- 
ods used  by  the  majority  of  the  companies  in  distributing  the 
charges  have  been  followed  as  closely  as  possible.  Wherever  changes 
have  been  necessary  in  order  to  facilitate  comparison,  they  are 
explained  in  the  discussion  of  the  individual  cost  items.  Where 
companies  operate  more  than  one  plant  and  have  reported  separate 
costs  for  each,  they  have  been  tabulated  as  if  for  separate  compa- 
nies. The  costs  for  lithopone  as  shown  represent  11  plants,  oper- 
ated by  9  companies.  Two  plants  did  not  report  costs  for  the  first 
quarter  of  the  year  1919,  and  one  plant  presented  costs  for  the  last 
quarter  only.  The  costs  of  these  plants  have  been  used  as  repre- 
sentative of  the  entire  year. 

COMPARTSOX  or   COSTS  OF  LrTHOFONE  BY  QUARTERS. 

Table  40. — Weighted  average  cost  of  lithopone  during  1919  hy  quarters. 

[Per  pound.] 


1 

2                   3 

1 

4 

5 

6 

7 

8 

9 

Quarterly 
periods. 

Production. 

Total 
cost. 

Material 
cost. 

Direct 
labor 
cost. 

Factory 
oyerhead. 

Selling 
expense. 

Average 
sales 
price. 

Apparent 

avera^ 

profit. 

First 

Pounds. 

24,613,042 

28,479,e»7 

41,222,083 

48,204,354 

90.0639 
.0573 
.0574 
.0623 

SO.  0264 
.0254 
.0254 
.0264 

10.0101 
.0103 
.0112 
.0111 

10.0239 
.0191 
.0182 
.0213 

$o.ona'> 

.0025 
.0026 
.0095 

SO.  0709 
.0633 
.0640 
.0664 

SO  ooTn 

Second 

CkIRO 

Thirt 

.QGAfi 

Fourth 

0041 

Year 

142,619,176 

.0602 

.0259 

.0108 

.0204 

.0031 

.0667 

.0065 

80 
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Table  40  shows  the  weighted  average  cost  of  lithopone  for  all 
plants  by  quarters  during  1919.  The  total  average  cost  for  all  com- 
[)anies  reporting,  as  shown,  is  the  sum  of  the  items — ^material,  direct 
lal)or,  factory  overhead,  and  selling  expense.  This  table  also  shows 
in  column  9  the  average  profit  for  the  industry  by  comparing  the 
average  gross  selling  price  with  the  total  weighted  average  cost. 

Column  2  shows  the  production  of  lithopone  by  the  companies  re- 
ix)rting  costs  during  1919,  by  quarters.  These  figures  of  production 
were  used  in  obtaining  the  weighted  average  costs  for  each  quarter 
and  for  the  entire  year  1919.  The  figures,  however,  do  not  neces- 
sarily represent  total  production  of  lithopone,  because  of  the  omis- 
sion of  certain  companies  who  did  not  report  costs  for  the  whole  year. 
These  figures  show  inactivity  in  the  lithopone  industry  during  the 
first  half  of  1919.  The  production  as  shown  during  the  first  six 
months  was  only  63,000,000  pounds,  as  against  89,500,000  during 
the  last  six  months  of  1919. 

Column  3  shows  that  the  total  weighted  average  cost  of  lithopone 
for  all  companies  during  1919  was  $0.0602  per  pound.  This  average 
cost  was  made  up  of  $0.0259  per  pound,  or  43  per  cent  for  material ; 
SI  1.0108  per  pound,  or  17.9  per  cent  for  direct  labor;  $0.0204  per 
I>ound,  or  33.9  per  cent  for  overhead;  and  $0.0031  per  pound,  or  6.2 
])er  cent  for  sales  expense.  The  distribution  of  the  total  cost  of 
lithopone  according  to  items  of  expense  for  the  year  1919  is  shown 
(liagrammatically  in  Figure  6.  Column  3  also  shows  that  the  highest 
vo^  for  lithopone  was  $0.0639  per  pound  during  the  first  quarter  of 
th(*  year.  The  cost  during  the  second  and  third  quarters  was  uni- 
form at  $0.0573  per  pound  and  increased  in  the  fourth  quarter  to 
S0.0623  per  pound. 

The  material  cost,  as  shown  in  column  4,  is  the  actual  unit  cost  of 
raw  materials  used  in  the  manufacture  of  lithopone,  as  shown  by  the 
h<i<)ks  of  the  various  companies.  The  items  making  up  material  cost, 
is  recorded  by  the  various  manufacturers,  differed  greatly.  Some 
f-^im panics  reported  the  "basic  raw  materials — barytes,  coal  for  reduc- 
tina  of  barytes,  zinc,  and  sulphuric  acid.  Other  companies  reported 
the  intermediate  materials — barium  sulphide  and  zinc  sulphate — 
^hich  are  made  from  the  basic  raw  materials  given  above.  The  rela- 
Om  between  the  basic  raw  materials  and  the  intermediate  materials, 
Itirium  sulphide  and  zinc  sulphate,  is  shown  in  the  diagram  of  the 
I  lanufacture  of  lithopone,  Figure  4,  page  55.  In  other  words,  by  this 
litter  method  the  companies  carry  separate  cost  accounts  for  the 
iriiermediate  products,  barium  sulphide  and  zinc  sulphate,  and  then 
'harge  these  products  at  the  actual  cost  of  manufacture  against  their 
lithopone  account  as  raw  materials.    Where  this  latter  method  has 
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been  followed  we  have  attempted  to  segregate  the  cost  of  zinc  sul- 
phate and  barium  sulphide  into  labor,  raw  material,  and  overhead. 
This  estimated  segregation  has  been  done  by  determining  the  per- 
centages of  labor,  raw  material,  and  overhead  by  a  study  of  the  sepa- 


Figure  6  — Di^tribut/ojv 

Of  LiTHor>oNK.    Cost  ^  19/9 

p\v£/fflG£  Cost  =  0O,O6OZ  A    T^oondJ^ 


[ 
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rate  cost  sheets  for  zinc  sulphate  and  barium  sulphide  and  then  ap- 
plying these  percentages  in  distributing  the  charges  for  the  zinc  sul- 
phate and  barium  sulphide,  as  reported  under  lithopone  cost,  to  raw 
material,  labor,  and  overhead.    The  amounts  due  to  labor  and  over- 
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head  have  been  deducted  from  the  lithopone  material  charge  and 
added  to  labor  and  overhead  reported  under  lithopone  cost.  This 
method  of  distribution  may  result  in  slight  discrepancies  between 
individual  cost  items,  but  in  no  case  has  the  total  material  charge, 
as  reported  by  any  company,  been  changed  unless  an  ofisetting  change 
has  been  made  in  some  other  department  of  cost,  so  that  the  total 
cost  for  any  company  has  not  been  changed  because  of  this  arbitrary 
method  of  allocation.  Column  4  shows  that  the  average  material 
cost  for  all  companies  during  the  year  1919  was  $0.0259  per  pound 
of  lithopone,  or  43  per  cent  of  the  total  average  cost.  This  colmnn 
also  shows  that  the  material  costs  followed  the  general  trend  of  the 
total  cost  during  the  year,  although  there  was  only  a  difference  of 
0.1  cent  per  pound  between  the  material  cost  by  quarters.  The  high- 
^st  material  charge  was  $0.0264  during  the  first  and  fourth  quarters, 
^\  hile  the  material  charge  for  the  second  and  third  quarters  was.  uni- 
form at  $0.0254  per  pound. 

The  direct  labor  cost,  as  shown  by  column  5,  is  derived  from  the 
H^res  reported  by  the  companies  plus  any  labor  charge  resulting* 
from  the  arbitrary  allocation  due  to  differences  in  reporting  raw 
materials,  as  discussed  above  under  column  4.  Column  5  shows  that 
the  average  direct  labor  charge  for  all  companies  during  1919  was 
$^).01O8  per  pound,  or  17.9  per  cent  of  the  total  cost.  The  direct  labor 
charge  was  fairly  uniform  during  the  year,  and  ranged  from  $0.0101 
in  the  first  quarter  to  $0.0112  in  the  third  quarter. 

The  factory  overhead  cost  shown  in  column  6  is  made  up  of  the 
five  general  charges — ^works  expense,  bags  and  barrels,  fixed  charges^ 
laboratory  expense,  and  administrative  expense.  These  units  have 
lieen  derived  from  the  report  as  submitted  by  the  respective  manufac- 
turers, with  the  exception  of  those  companies  which  reported  interest 
<»n  capital  invested  in  inventory,  building,  machinery,  and  equipment, 
as  a  charge  against  lithopone  costs.  Where  these  items  were  given, 
tliey  have  been  excluded  in  arriving  at  the  total  average  cost  of  pro- 
"^luction.  This  has  been  necessary  for  purposes  of  comparison,  be- 
cause these  charges  were  not  reported  by  all  companies,  and  in 
many  cases  where  reported  they  were  not  actual  book  charges* 
There  have  also  been  a  few  minor  changes  in  overhead  expense,  as 
reported  by  companies,  which  was  necessary  because  of  the  arbitrary 
allocation  of  material  charges,  as  previously  explained  under  column. 
^  of  this  table.  Column  6  shows  that  the  average  factory  overhead 
^or  all  companies  during  1919  was  $0.0204  per  pound  of  lithopone, 
or  33.9  per  cent  of  the  total  average  cost.  This  charge  ranged  during 
tlie  year  from  $0.0182  in  the  third  quarter  to  $0.0239  during  the  first 
quarter. 
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Column  7  shows  the  total  selling  expense  charged  by  the  various 
manufacturers  to  their  lithopone  account.     Selling  exx>ense  as  re- 
ported showed  considerable  variation  in  regard  to  both  the  method 
of  determination  and  the  relative  amounts  which  were  charged.    Sev- 
eral of  the  firms  manufacturing  lithopone  have  large  sales  organiza- 
tions which  also  handle  other  products.    Some  of  these  companies 
distribute  the  expense  of  the  whole  sales  organization  to  the  various 
products  according  to  the  value  of  the  sales  of  the  individual  prod- 
ucts.   Those  companies  making  only  lithopone  usually  charged  the 
actual  cost  of  sales.    Two  other  methods  were  found  to  be  used  in 
determining  sales  expense.    One  is  to  charge  a  certain  percentage  of 
the  selling  price  as  sales  expense;  one  firm  using  this  method  com- 
bines sales  and  administrative  expense.    The  other  is  to  charge  a 
fixed  sum  per  unit  of  lithopone  produced  as  sales  expense.     In  all 
cases,  however,  the  amounts  as  reported  by  individual  companies 
have  been  included  in  the  total  average  cost  of  lithopone.    Column  7 
shows  that  the  average  selling  expense  during  1919  was  $0.0031  per 
pound  of  lithopone,  or  5.2  per  cent  of  the  total  cost.    The  selling  cost 
ranged  from  $0.0025  in  the  second  quarter  to  $0.0035  in  the  first  and 
fourth  quarters. 

In  determining  the  average  price  received  by  all  companies,  as 
shown  in  column  8,  the  gross  price  received  by  each  company  has 
been  used.  This  unit  has  been  multiplied  by  the  total  production  of 
each  company  and  the  aggregate  for  all  companies  divided  by  the 
total  production  of  all  companies.  By  this  method  the  weighted 
average  gross  sales  price  has  been  obtained.  In  the  case  of  the  few 
<'ompanies  not  reporting  gross  sales  price,  these  companies  have  been 
omitted  in  arriving  at  the  weighted  average  for  each  quarter  and 
the  year.  Column  8  shows  that  the  average  gross  sales  price  during 
1919  was  $0.0667  per  pound  of  lithopone.  In  column  9  is  shown  the 
apparent  average  gross  profit,  obtained  by  subtracting  the  average 
total  cost  (column  8)  from  the  average  gross  sales  price  (column  8). 
This  estimated  average  profit  during  1919  was  $0.0065  per  pound 
of  lithopone.  The  profit  shown  during  the  year  varied  consider- 
ably— from  $0.0041  in  the  fourth  quarter  to  $0.0070  per  pound  in  the 
first  quarter. 
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VARIATION  IN  COSTS  OP  1,ITH0I*0NE,  BY  COMPANIES. 

Table  41. — Average  cost  per  pound  of  lithopone  during  1919,  by  companies. 

[Per  pound.] 


1 

2 

3 

4 

5 

6 

7 

8 

Plant  Xo. 

Total 
cost. 

Material 

cost. 

Direct  . 

libor   • 
ca'^t. 

Factory 
over- 
head. 

Polling 
expense. 

Averafi© 

snles 
price. 

Average 
profit  or 
loss(-). 

1 

SO.  0529 

.awo 

.0574 
.0586 
.0609 
.0635 
.0W3 
.Ofi53 
.  01407 
.0744 
.0751 

10.0248 
.0258 
.0221 
.0230 
.0232 
.02F3 
.0288 
.0307 
.0251 
.0303 
.0329 

90.00.58 
.0105 
.0124 
.0154 
.0083 
.0090 
.0135 
.0211 
.0111 
.0005 
.OOSo 

W.0203 
.0151 
,0218 
.01G«5 
.  022^ 
.0208 
.0201 
.0121 
.0324 
.0276 
.  0274 

$0.0020 
.0022 
.0011 
.003t» 
.0066 
.005-1 
.0019 
.0014 
.0011 
.0070 

.oo<a 

S0.0G49 
.0631 
.0rtt6 
.0619 
.0660 
.  0«;87 
.0027 
.0696 

5J0.012O 

2 

.  0!»5 

3     

.oo;2 

4  

.0063 

• 

•»  ....................   ........ 

.  oa5i 

h 

.0052 

m 
J.............................. 

—.0016 

s 

.004a 

u 

n 

.0714 

.00:30 

11 

'A  oighted  average 

.  o:m 

.0259 

.0108 

.0204 

.0031 

Table  41  shows  the  cost  of  manufacturing  lithopone  by  companies 
during  the  year  1919.  This  table  also  shows  the  average  sales  pric(? 
received  by  each  company  and  the  average  profit  or  loss  of  each  firm 
with  the  exception  of  two  companies  for  whom  no  sales  price  was  re- 
ported. 

Column  2  shows  that  the  total  cost  of  the  11  plants  ranged  from 
a  low  cost  of  $0.0529  per  pound  of  lithopone  to  a  high  cost  of 
^M)751  per  pound,  a  variation  of  about  40  per  cent  of  the  low  cost* 
A  study  of  this  column  shows  that  there  were  only  four  plants  with 
a  cost  lower  than  the  total  weighted  average  of  $0.0602  per  pound. 
Based  on  production,  however,  about  60  per  cent  of  the  lithopone  pro- 
duced during  1919  was  manufactured  at  a  cost  less  than  the  average 
cost.  The  variation  in  costs  between  manufacturers  is  not  in  accord- 
ance with  quantity  production  as  might  be  expected.  There  are  large 
producers  represented  in  column  2  with  high  costs,  and  there  are 
small  producers  with  low  costs. 

Column  3  shows  the  material  cost  per  pound  of  lithopone  as  re- 
IK)rted  by  various  manufacturers.  This  column  shows  a  variation  in 
material  cost  ranging  from  $0.0221  to  $0.0329  per  pound.  The  plant 
^ith  highest  material  cost  has  the  highest  total  cost,  but  the  plant 
^ith  the  lowest  material  cost  is  not  low  in  total  cost.  Six  firms  re- 
pc)rt  a  material  cost  below  the  average  of  $0.0259  per  pound. 

Column  4  shows  the  direct  labor  cost  per  pound  of  lithopone. 
This  charge  ranged  from  $0.0083  to  $0.0211  per  pound,  a  difference 
of  150  per  cent  of  the  low  cost.  Six  plants  show  a  direct  labor  cost 
Uflow  the  average  cost  of  $0.0108  per  poimd.    The  difference  in  labor 
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cost  between  the  various  manufacturers  may  be  accounted  for 
largely  by  design  and  equipment  of  plant.  Although  not  all  litho- 
pone  plants  were  visited  by  representatives  of  the  Commission,  thot«e 
visited,  which  appeared  to  be  well  designed  and  utilized  labor-savintj 
devices  wherever  possible,  uniformly  show  a  low  labor  cost  per 
pound  of  lithopone.  There  appears  to  be  opportunity  for  plants 
with  a  high  labor  cost  to  flower  their  total  cost  of  lithopone  by  a 
greater  use  of  labor-saving  devices  and  better  design  of  plant. 

Column  5  shows  that  the  factory  overhead  per  pound  of  lithopone 
ranged  from  a  low  cost  of  $0.0121  to  a  high  cost  of  $0.0324.  This  is 
a  difference  of  $0.0203  per  pound,  or  about  165  per  cent  of  the  low 
cost.  Five  plants  show  a  factory  overhead  charge  lower  than  the 
average  of  $0.0204  per  pound. 

Column  6  shows  the  selling  expense  per  pound  of  lithopone  as  re- 
ported by  the  different  manufacturers.  This  charge  ranged  from 
$0.0011  to  $0.0066  per  pound  of  lithopone  or  a  variation  of  500  per 
cent  of  the  low  cost.  This  variation  in  selling  expense  is  greater 
than  for  any  other  item  of  cost  shown.  Six  plants  show  a  selling 
expense  lower  than  the  average  of  $0.0031. 

Column  7  shows  the  average  net  sales  price  received  by  each  plant, 
with  two  exceptions.  The  average  net  price  received  for  all  sales 
during  1919  ranged  from  $0.0631  per  pound  to  $0.$714per  pound,  a 
variation  of  $0.0083  per  pound.  The  sales  price  as  shown  in  column 
7  is  not  a  quoted  price  on  lithopone,  but  is  the  actual  average  net 
price  received  by  each  firm  for  sales  during  1919 ;  freight,  discounts, 
and  commissions  have  been  deducted. 

Column  8  shows  the  average  profit  or  loss  by  companies  represented 
by  subtracting  the  total  cost  (column  2)  from  the  average  sales  price 
obtained  (column  7).  As  previously  stated,  interest  on  capital  in- 
vestment was  not  included  in  arriving  at  the  total  cost,  and  therefore 
this  factor  has  had  no  influence  on  the  average  profit  or  loss  shown 
in  coliunn  8.  This  column  shows  that  one  plant  lost  $0.0016  per 
pound  of  lithopone,  while  the  other  plants  made  a  profit  ranging 
from  $0.0030  to  $0.0120  per  pound. 
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DETAILS  OF  MATERIAL  COSTS. 

Table  42. — Details  of  material  cost  compared  hy  percentages  with  total  factory 

cost  of  lithopone  during  1919,  hy  companies. 

[Costs  are  per  poand.    Per  cent  is  of  total  factory  cost.] 


I 

2 

3 

4 

5 

0 

7 

8 

9 

10 

11 

12 

I'omnaiiT 

Total 

lactory 

cost. 

Total 
material. 

Barjrtes. 

Zino. 

Sulphuric 
acid. 

All  other 
materials. 

No. 

Cost. 

Per 
cent. 

Cost. 

Per 
cent. 

Cost. 

Per 
cent. 

Cost. 

Per 

cent. 

Cost. 

Per 

cent. 

1 

fa060Q 

ia0248 
.02->8 
.0221 
.0230 
.0232 
.0283 
.0288 
.0307 
.0251 
.0303 
.0329 

48.72 
50.20 
39.26 
41.82 
42.72 
48.71 
46.15 
48.04 
86.59 
44.96 
47.82 

laooso 

.0091 
.0067 
.0078 
.0033 
.0085 
.0068 
.0083 
.0072 
.0075 
.0096 

16.89 
17.70 
11.90 
14.18 
9.76 
14.63 
ia89 
12.99 
ia49 
11.13 
13.95 

ia0127 
.0112 
.0100 
.0122 
.0122 
.012S 
.0141 
.0149 
.0139 
.0153 
.0153 

24.96 
21.79 
17.76 
22.1$ 
22.47 
22.03 
22.60 
23.32 
20.26 
22.70 
22.24 

fa0025 
.0027 
.0U»0 
.0023 
.0028 
.0027 
.0040 
.0034 
.0018 
.0041 

.oo:u 

4.91 
5.26 
5.33 
4.18 
5.15 
4.65 
6.41 
5.32 
2.62 
6.09 
4.94 

laooio 

.0028 
.0024 
.0007 
.0029 
.0013 
.0089 
.0041 
.0022 
.0034 
.0016 

1.96 

.0514 
.0563 
.0S50 
.0543 
.0581 
.0624 
.0639 
.0686 
.0674 
.0688 

5.45 

4  27 

4 

1.28 

5.34 

» 

7.40 

- 

6.26 

X 

6.41 

i 

3.22 

I'l 

5.04 

I 

6.69 

ITT-niED      AT- 
Ir.K'.E  or  ALL 
U'MPANISS. 

Fr-t     quarter, 
l'''i 

.0604 
.0648 
.0648 
.0688 

.0264 
.0254 
.0254 
.0264 

43.71 
46.35 
46.35 
44.90 

.0082 
.0077 
.0061 

.oa;6 

13.57 
14.05 
14.78 
12.93 

.0125 
.0122 
.0124 
.0127 

2a  70 
22.26 
22.63 
21.60 

.0032 
.0026 
.0026 
.0030 

1 

■ 

5.30      .aoaa 

4.14 

"•  -A  quarter, 
♦.y... ........ 

7   -.1    quarter, 
'19 

r    ,rth  quarter, 
1^1^ 

4.75 
4.75 
6.10 

.0029 
.0023 
.0081 

5.29 
4.19 
6.27 

Year 

.0671 

.0259 

45.37 

.0079 

13.84 

.0124 

21.72 

.0029  ;    5.08      .0027 

1 

4.73 

• 

Table  42  shows  by  companies  the  detail  of  material  cost  compared 
vith  total  factory  cost.  This  table  also  shows  the  weighted  average 
material  charge  for  all  companies  during  each  quarter  and  for  the 
•'iiiire  year  of  1919.  The  total  factory  cost  as  shown  in  column  2 
'.'X'S  not  include  sales  expense  and  is  the  sum  of  material,  direct 
:ilx)r,  and  factory  overhead  charges.  The  average  factory  cost  for 
M  companies  during  the  entire  year  was  $0.0571  per  pound  of  litho- 
[-'►ne  produced.  This  is  a  weighted  average  of  individual  factory 
'^-t^  ranging  from  $0.0509  to  $0.0688  per  pound. 

Column  3  shows  that  the  total  average  material  cost  for  the  entire 

}»ar  was  $0.0259  per  pound,  or  45.37  per  cent  of  the  total  factory 

'"st  as  shown  by  column  4;    The  cost  of  barytes,  column  5,  for  all 

"•mpanies  during  1919  averaged  $0.0079  per  pound  of  lithopone,  or 

1 ''.S4r  per  cent  of  the  total  factory  cost,  column  6.    The  percentage  of 

tlie  factory  cost  of  lithopone  due  to  crude  barytes  is  important  in  con- 

'lering  a  duty  on  crude  barytes  and  its  effects  on  the  cost  of 

lithopone.    The  average  cost  of  the  crude  barytes  as  reported  by 

'  of  the  11  plants  was  $13.60  per  short  ton.    With  this  information 

'Ke  effect  of  an  increase  or  decrease  in  the  cost  of  crude  barytes  on 

tlio  cost  of  lithopone  can  be  calculated.     For  example,  a  10  per  cent 

increase  or  decrease  in  the  cost  of  barytes  given  above  ($13.60)  will 
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cause  an  increase  or  decrease  of  1.384  per  cent  of  the  total  factory 
cost  of  lithopone. 

An  average  of  8  of  the  11  plants  for  which  costs  were  reported 
shows  that  1.2  pounds  of  barytes  were  required  for  the  production  of 
1  pound  of  lithopone  during  1919. 

Column  7  shows  that  the  average  cost  of  zinc  materials  for  all 
companies  was  $0.0124  per  pound  of  lithopone,  or  21.72  per  cent  of 
the  total  factory  cost  as  shown  in  column  8.  Zinc  is  seen  to  be  the 
most  expensive  material  entering  into  the  cost  of  lithopone.  Column 
9  shows  that  the  average  cost  of  sulphuric  acid  per  pound  of  litho- 
pone for  the  year  was  $0.0029,  or  5.08  per  cent  of  the  total  factory 
cost  as  shown  in  column  10.  Column  11  shows  all  other  materials 
entering  into  the  manufacture  of  lithopone.  Under  this  heading  is 
included  coal  used  in  reduction  of  barytes  and  various  minor  chemi- 
cals used  principally  in  the  purification  of  zinc  liquor  before  it  is 
used  to  make  lithopone.  The  average  cost  of  all  other  materials  for 
1919  was  $0.0027  per  pound  of  lithopone,  or  4.73  per  cent  of  the  fac- 
tory cost  as  shown  in  column  12. 

It  should  be  pointed  out  that  the  variation  by  companies  of  a  given 
material  cost  per  pound  of  lithopone  and  the  percentage  of  factory 
cost  do  not  necessarily  follow  each  other.  One  firm  may  show  a  low 
imit  cost  for  a  given  material,  but  the  percentage  of  factory  cost  due 
to  that  material  may  be  higher  than  the  percentage  shown  by  another 
firm  with  a  higher  unit  cost. 
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Table  43. — Details  of  factory  overhead  compared   hy  percentages  with   total 
factory  cost  of  lithopone  during  li)19,  by  companies. 

[Costs  are  per  pound.    Per  cent  Is  of  total  factory  cost.] 
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2 

3 

4 

5 

6 

7 

8 
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Total 

factory 

cost. 

Total  factory 
overhead. 

Details  of  factory  overhead. 

Plant  No. 

Works 
expense. 

Bags  and 
barrels. 

Fixed 
charges. 

LAbora- 
tory. 

Admin* 
istration. 

C06t. 

Percent. 

1 

10.0509 
.0514 
.0563 
.0550 
.0543 
.0581 
.0624 
.0639 
.0686 
.0674 
.0688 

.0604 
.0548 
.0548 
.0588 

$0.0203 
.0151 
.0218 
.0166 
.0228 
.0208 
.0201 
.0121 
.0324 
.0276 
.0274 

.0239 
.0191 
.0182 
.0213 

39.89 
29.38 
38.72 
30.18 
41.99 
35.80 
32.21 
18.93 
47.23 
40.95 
39.83 

39.57 
34.85 
33.22 
36.22 

10.0147 
.0062 
.0147 
.0099 
.0155 
.0163 
.0141 
.0097 
.0302 
.0214 
.0221 

.0168 
.0126 
.0124 
.0153 

10.0016 
.0019 
.0013 
.0023 
.0021 
.0018 
.0024 
.0016 
.0026 
.0026 

.0016 
.0012 
.0016 
.0020 

10.0015 
.0031 
.0029 
.0034 
.0039 
.0004 
.0034 

0) 

.0005 
.0009 
.0009 

.0025 
.0025 
.0018 
.0018 

0) 
10.0001 
.0002 
.0003 

SO.  0041 

2 

.0041 

3 

.0021 

4 

.0017 

6 

.0011 

6....: 

.0006 

.0014 

7 

.0008 

8 

.0007 
.0006 

.0002 
.0002 
.0002 
.0003 

0) 

9 

10 

.0021 

11 

.0012 

WEIGHTED  AVERAQE 
OF  AI.I.  COMPANIES. 

First  quarter,  1919... 
Second  quarter,  1919. 
Third  quarter,  1919.. 
Fourth  quarter,  1919. 

.0028 
.0026 
.0022 
.0019 

Year 

.0571 

.0204 

35.73 

.0142 

.0016 

.0021 

.0002 

.0023 

>  Not  shown  separately  but  is  included  in  works  expense. 
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Table  43  shows  the  details  of  factory  overhead  compared  with  total 
factor}^  cost  of  lithopone  during  1919  by  individual  plants.  This 
table  also  shows  average  factory  overhead  charges  for  all  companies 
(luring  each  quarter  and  for  the  entire  year  of  191J>-  The  total  factory 
cost  and  factory  overhead  per  pound  of  lithopone  by  companies  have 
been  discussed  in  the  preceding  pages. 

Column  4  shows  that  the  average  factory  overhead  of  all  plants 
during  1919  was  35.73  per  cent  of  the  total  factory  cost.  It  should  be 
pointed  out  at  this  point  that  since  some  of  the  plants  do  not  show 
factory  overhead  in  the  same  detail  as  shown  in  this  table  by  columns 
5  to  9,  the  total  factory  overhead  is  the  only  fair  basis  of  comparison 
between  plants.  Although  in  many  cases  the  units  imder  detail  of 
factory  overhead  can  not  be  used  for  direct  comparison,  the  table 
shows  the  variation  in  the  detail  to  which  the  various  plants  dis- 
tribute their  overhead  expense. 

Column  5  showing  works  expense  includes  such  items  as  indirect 
labor,  fuel,  power,  light,  and  general  factory  exi>ense.  The  average 
works  expense  for  all  companies  was  $0.0142  per  pound  of  lithopone. 
The  costs  given  under  bags  and  barrels,  column  6,  is  for  packages  of 
any  kind.  Only  one  plant  did  not  report  a  separate  charge  for  this 
item,  but  included  it  in  works  expense.  This  item  is  small  and  fairly 
uniform  for  all  companies.  The  average  cost  for  packages  during  the 
year  was  $0.0016  per  pound  of  lithopone. 

Fixed  charges,  column  7,  include  items  of  expense  such  as  insur- 
ance, depreciation,  and  State  and  local  taxes.  In  all  cases  but  one  the 
charge  reported  is  an  actual  expense  and  not  an  estimated  one.  One 
firm  included  fixed  charges  in  works  expense.  The  average  of  all 
plants  reporting  such  charge  for  1919  was  $0.0021  per  pound  of  litho- 
pone. Column  8  shows  the  expense  due  to  maintenance  of  a  chemical 
laboratory.  This  charge  was  shown  separately  by  seven  plants.  In 
all  cases  the  charge  for  laboratory  was  small. 

Administration  charges  as  shown  in  column  9  represents  salaries 
paid  to  executives  and  general  office  expense.  The  charges  vary 
greatly  with  the  size  of  the  organization,  but  as  the  charge  is  rela- 
tively small  it  has  little  effect  on  the  total  cost  of  lithopone.  The 
methods  used  by  various  companies  in  arriving  at  administrative 
expenses  are  practically  the  same  as  the  methods  used  in  determining 
^ales  expense,  nltmely,  actual  expense,  percentage  of  sales  price,  or  a 
&ied  sum  per  unit  of  product. 
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SUMMARY 


THE  CRUDE  BOTANICAL  DRUG  INDUSTRY. 


SUMMARY. 
Definitions 

Drugs  are  organic  or  inorganic  substances  that  are  used  as  medi- 
cines or  in  the  preparation  and  composition  of  medicines.  The  term 
"drug"  as  commonly  used,  however,  is  an  extremely  loose  one  and 
has  been  subjected  to  various  interpretations.  It  formerly  was  held 
to  refer  to  any  substance  used  in  a^y  chemical  process,  and  was  gen- 
erally inclusive  of  spices,  condiments,  and  natural  dyeing  and  tanning 
materials,  as  well  as  substances  used  for  the  treatment  of  disease. 
The  federal  food  and  drug  act  of  June  30,  1906,  under  section  6,  pro- 
vides a  more  restricted  definition: 

The  term  "drug"  as  used  in  this  act  shall  include  all  medicines  and  preparations 
recognized  in  the  United  States  Pharmacopoeia  or  National  Formulary  for  interoal 
or  external  use,  and  any  substance  or  mixture  of  substances  intended  to  be  used  for 
the  cure,  mitigation,  or  prevention  of  disease  of  man  or  other  animals. 

This  definition  was  applied  by  the  Court  of  Customs  Appeals  in 
the  interpretation  of  the  word  ^'  drugs  "  as  used  in  paragraph  477  of  the 
tariflf  act  of  1913.* 

The  conunon  interpretation  of  the  word  to-day  includes  not  only 
the  medicinals  outlined  under  the  above  definition,  but  also  a  wide 
variety  of  more  or  less  crude  materials  of  plant  origin,  such  as  gums, 
balsams,  essential  oils,  perfume  materials,  and  various  other  prod- 
ucts which  have  some  medicinal  use,  but  which  are  chiefly  used  for 
manufacturing  or  technical  purposes.  The  most  important  medici- 
nals and  their  principal  nonproprietary  combinations  are  legally 
standardized  as  to  identity,  strength,  and  purity  by  the  United 
States  Pharmacopoeia  and  the  National  Formulary. 

CSassification: 

For  the  purposes  of  this  publication  all  drugs  may  be  divided  into 
six  classes,  the  boundary  lines  of  which,  howev^er,  are  not  clearly 
defined. 

These  classes  and  their  corresponding  provisions  in  the  tariff  act 
of  1913  are  as  follows  (paragraphs  referred  to  are  given  in  the  Ap- 
pendix, see  page  62^ : 

U.  S.  V.  Kaine  Central  R.  R.  Co..  et  al.,  7  Ct.  Cuft.  Appls.,  114, 117. 
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1.  The  natural  and  uncompounded  drugs,  chiefly  of  vegetable  origin,  such  as  the 

balsaiDB,  barks,  beans,  berries,  gums,  roots,  leaves,  seeds,  and  fruits  of  numerous 
plants.  These  drugs  in  either  a  crude  or  advanced  state  are  enumerated  by 
nature  or  origin  in  the  provisions  of  paragraphs  9,  27,  and  477.  Other  articles 
of  this  class  are  given  specific  mention  in  the  following  paragraphs:  28,  36,  39,40, 
233,  235,  388,  402,  409,  410,  437,  454,  473,  516,  519,  541,  544,  558,  592,  and  595. 

2.  Alkaloids,  glucosides,  and  other  medicinal  principles,  usually  of  a  definite  chemical 

character,  and  derived  by  manufacturing  processes  from  materials  within  the 
scope  of  Class  1,  above.     (Pars.  5,  13,  18,  31,  47,  70,  584,  591,  594,  and  616.) 

3.  Miscellaneous  natural  or  manu&urtured  substances,  such  as  certain  expressed  and 

eBPential  oils,  usually  of  definite  origin  and  character,  but  not  chemical  indi- 
viduals.   (Pars.  43,  44,  45,  46,  442,  543,  and  561.) 

4.  Compounded  medicinals  and  pharmaceutical  preparations,  consisting  of  mixtures, 

extracts,  tinctures,  pills,  etc.,  and  including  the  majority  of  proprietary  me- 
dicinals, both  alcoholic  and  nonalcoholic.     (Pars.  5,  16,  17,  and  249.) 

5.  Antitoxins,  serums,  vaccines,  and  other  so-called  biological  products,  chiefly  of 

animal  or  bacterial  origin.  (Par.  400.) 
ti.  Organic  and  inorganic  chemical  compounds  used  in  medicine,  such  as  alcohol, 
chloroform,  ether,  Epsom  salts,  and  Glauber  salts,  corrosive  sublimate,  etc.,  and 
the  coal-tar  and  other  complex  chemical  medicinals  (sometimes  termed  ''syn- 
thetics"). Many  of  these  have  predominant  use  in  the  chemical  and  technical 
industries.  (Pars.  1,  8,  14,  15,  18,  19,  29,  35,  38,  42,  65,  67,  144,  421,  515.  548, 
585,  617,  and  635.)  Medicinals  of  coal-tar  origin  are  provided  for  in  Group  III 
of  Section  500  of  Title  V  of  the  act  of  September  8,  1916. 

The  present  discussion  is  concerned  primarily  with  vegetable  drugs 
and  especially  with  those  in  the  crude  state  as  produced  by  cultivation 
or  collected  from  wild  plants.  (Class  1  above.)  vSuch  medicinals 
include  many  of  the  most  important  items  of  the  modern  materia 
medica;  as  examples  of  primary  importance  there  may  be  cited  crude 
opium,  cinchona,  mix  vomica,  belladonna,  digitalis,  and  senna.  Ar- 
ticles of  this  type,  unground  and  untreated  except  for  the  "curing" 
by  drying  or  otherwise  which  may  be  necessary  for  the  proper  pack- 
:rig  and  prevention  of  decay  or  deterioration  pending  shipment  and 
manufacture,  are  known  as  crude  botanical  drugs.  These  must 
usually  be  further  treated,  or  compounded  with  other  materials  before 
being  used  in  medicine. 

WwM  Trade  in  Crude  Botanical  Dm^s. 

Trade  in  crude  drugs  is  as  ancient  as  commerce.  The  superstitious 
materia  medica  of  the  past  reached  out  into  unknown  corners  of  the 
earth  for  unknown  products  which  derived  their  chief  value  from 
the  mystery  of  their  origin.  The  search  for  drugs  and  spices  was  not 
tae  least  of  the  spurs  that  led  to  the  discovery  of  the  New  World. 
Thousands  of  plant  species  have  had  more  or  less  medicinal  vogue. 
Even  now  when  scientific  tests  have  discarded  hosts  of  valueless  me- 
dicinals, there  is  hardly  a  country  which  does  not  furnish  some  com- 
mercial medicinal  supply.  In  former  times  the  drug  trade  of  the 
world  was  centered  in  Hambui^,  Germany,  and  this  port  largely  con- 
trolled the  commerce  in  Northern  Europe  and  Asia.     Trieste  was  ao 
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important  port  for  the  drug  trade  of  Southern  Europe  and  Northern 
Africa,  and  India  served  as  a  center  for  Oriental  medicinals.  London 
and  Marseilles  are  centers  for  their  respective  countries,  and  London 
has  now  taken,  in  large  part,  the  former  preeminence  of  Hamburg. 
New  York  is  the  one  great  port  for  American  domestic,  import  and 
export  trade,  and  if  its  importance  attained  in  the  recent  war  con- 
tinues, it  appears  probable  that  New  York  will  eventually  overshadow 
in  importance  all  foreign  ports. 

Prodaction  of  Dntgs  in  Forei^  Conntriea 

In  general,  it  may  be  said  that  crude-drug  production,  from  a  com- 
mercial or  agricultural  viewpoint,  is  a  relatively  unimportant  indus- 
try. The  principal  exceptions  are  the  cultivation  of  opium  and  cin- 
chona. Drug  cultivation  has  been  carried  on  more  or  less  extensively 
in  Germany  and  Austria,  and  to  some  extent  in  Italy  and  Spain.  In 
each  of  these  countries  and  also  in  Southern  Russia  large  quantities 
of  drugs  are  annually  collected  from  wild  plants.  The  majority  of 
European  botanicals  are  gathered  thus  by  the  cheapest  of  peasant 
labor — old  men,  women,  and  children.  During  the  war  renewed 
interest  in  drug  cultivation  was  manifested  in  the  allied  countries. 
An  especially  notable  feature  was  the  rapid  growth  of  the  industry 
in  Japan.  There  it  has  been  fostered  by  very  favorable  climatic  con- 
ditions, by  cheap  skilled  agricidtural  labor,  and,  to  some  extent  at 
least,  by  governmental  aid.  The  newly  founded  Japanese  chemical 
industries  have  also  become  prominent  in  the  manufacture  of  a  num- 
ber^ of  plant  alkaloids  and  extracts.  Present  reports  indicate  that 
Japan  in  the  future  will  be  an  important  source  of  botanical  drugs. 

Domestic  Drug  Production  Under  War  Conditions. 

Experimental  cultivation  of  a  number  of  crude  drugs  has  been 
carried  on  for  a  nimiber  of  years  by  the  United  States  Department  of 
Agriculture,  colleges  of  pharmacy,  agricultural  experiment  stations, 
and  by  a  few  drug  firms.  Upon  the  outbreak  of  the  war  and  the  par- 
tial or  complete  cutting  off  of  imported  supplies,  the  prices  of  crude 
drugs  rose  to  unprecedented  heights.  Army  demands  accelerated  the 
upward  trend.  The  influenza  epidemic  in  the  United  States  and 
abroad  called  for  enormous  quantities  of  drugs.  Drug  cultivation 
attracted  considerable  popular  interest,  and  efforts  were  made  at 
once  to  cultivate  several  indispensable  drugs  which  appeared  suited 
to  American  climatic  conditions.  Considerable  success  has  been 
reported  with  two  important  medicinals,  belladonna  and  digitalis, 
and  also  with  cannabis  indica,  the  drug  obtained  from  Indian  hemp. 
Henbane,  stramonium,  valerian,  and  Levant  wormseed,  all  important 
drugs,  have  been  cultivated  with  varying  success,  and  the  cultivation 
of  others  has  been  undertaken  on  an  experimental  scale.  Stimxilation 
in  the  collection  of  wild  drugs,  for  reasons  which  will  be  noted  latter, 
was  less  successful. 
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Pr«§eiit  Status  itid  Probable  Fotnre  of  Ameiican  Drag  Cnlttyation. 

Qiznaticy  labor,  and  other  conditions  will  doubtless  preclude  the 
cultivation  in  the  United  States  of  many  lai^e  staples,  such  as  opium, 
coca  leaves,  cinchona,  and  nux  vomica.  There  was  an  overproduc- 
tion of  some  of  the  drugs  cultivated  during  the  war  and  in  many 
cases  this  resulted  in  low  prices  and  consequent  loss  to  the  growers. 
Cultivation  and  preparation  of  botanical  drugs  requires  a  high  degree 
of  specialized  agricultural  and  technical  skill  and  experience,  valu- 
able land,  some  special  appliances,  and  a  class  of  labor  which  is  much 
more  expensive  in  this  country  than  abroad.  The  scope  of  the  indus- 
try is  further  limited  by  the  exacting  climate  and  soil  requirements 
of  most  of  these  crops,  by  liability  to  insect  and  disease  damage,  and 
by  a  comparatively  small  demand,  which  in  most  cases  id  limited  by 
necessity  and  can  not  be  stimulated  as  can  the  demand  for  food- 
stuffs or  manufactured  products.  The  possible  renewal  of  low-priced 
imported  supplies  has  been  a  constant  menace  to  the  domestic  indus- 
try. American-grown  drugs,  in  general,  are  more  carefully  produced, 
better  standardized,  and  of  higher  commercial  value  than  were  the 
prewar  imports. 

The  cultivation  of  these  crops  in  the  United  States  is  not  likely  to 
be  successful  except  in  the  hands  of  specialists  having  adequate 
equipment  for  the  proper  curing  of  the  crop  and  possessing  special 
knowledge  of  the  botanical  and  chemical  characteristics  of  the  drug 
plants.  In  many  cases  the  quality  of  the  product  must  be  controlled 
by  chemical  analyses  or  animal  experimentation.  These  exacting 
requirements  have  been  met  in  the  case  of  certain  indispensable 
drugs,  and  because  of  the  high  prices  and  absence  of  foreign  compe- 
tition during  the  war,  their  cultivation  has  been  commercially  suc- 
ce^ful.  The  growers  maintain,  however,  that  this  cultivation  can 
not  be  continued  after  competition  with  foreign  wild  products  is 
resumed. 

CftiMwunptioB  of  Onde  Botanical  Drugs. 

Many  articles  which  are  'important  in  medicine  have  large  or  pre- 
dominant use  in  other  connections;  for  example,  licorice  is  largely 
iised  for  flavoring  plug  tobacco,  and  camphor  in  the  manu- 
facture of  celluloid.  Considerable  quantities  of  certain  drugs,  such 
as  santonin,  are  used  in  veterinary  medicines  or  stock  feeds.  The 
^bief  channel  of  consimdption  of  the  crude  botanical  drugs,  however, 
is  in  the  preparation  of  medicines  for  the  treatment  of  himian  dis- 
ease. 

Many  important  drugs,  such  as  opium,  coca  leaves,  cinchona,  nux 
Tomica,  belladonna,  ipecac,  and  henbane,  owe  their  therapeutic  value 
to  contained  alkaloids.  The  purification  of  these  alkaloids  forms  an 
important  branch  of  the  drug  industry,  in  which  Germany  before  the 
War  had  shown  some  preeminence.     The  United  States,  England, 
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France,  Holland,  Java,  Switzerland,  and  Japan  also  hare  well- 
developed  alkaloid  industries.  Lai^e-scale  domestic  production  is 
limited  to  the  cinchona  and  opium  alkaloids,  and  to  cocaine,  strych- 
nine, caffeine,  emetine,  and  hydrastine. 

Two  general  channels  of  consumption  of  drug  products  for  human 
medicinal  use  may  be  indicated,  although  in  some  instances  there  is 
no  clear  line  of  demarcation:  (1)  Prescriptive  medicine,  in  which 
drugs  are  prescribed  and  used  under  the  supervision  of  a  physician. 
(2)  So-called  "patent'*  or  proprietary  medicine  largely  used  for  sdf- 
medication.  The  composition,  especially  the  percentage  content  of 
patent  medicines,  is  rarely  made  known  except  when  required  by  law. 
Exceptions  may  be  cited  in  the  class  known  as  "ethical  proprieta- 
ries," whose  formulae  are  made  known  to  physicians,  to  whom  they 
are  chiefly  advertised.  The  use  of  proprietary  mixtures  containing 
narcotics,  whether  so  labeled  or  not,  has  been  proved  to  result  in 
numerous  cases  of  drug  addiction.  Constant  supervision  is  also 
needed  to  guard  against  intoxicants  masquerading  as  proprietary 
medicinals. 

In  spite  of  restrictive  legislation,  the  manufacture  of  proprietf ri  s 
shows  a  constant  growth.  In  1914,  2,903  establishments,  with  a 
product  value  of  $102,463,374,  were  listed  by  the  Bureau  of  the  Census 
as  manufacturers  of  proprietaries.  This  represented  an  increase  in 
product  value  of  22.3  per  cent  since  1909  and  of  214.1  per  cent  over- 
that  of  1889.  The  value  of  patent  medi(ines,  compounds,  and  sub- 
sidiary products  accounted  for  about  three-fifths  of  the  entire  value 
of  products  reported  by  the  industries  engaged  in  manufacture  of 
medicines,  druggists'  preparations,  and  perfumery  and  cosmetics. 
Of  the  above  product  value,  $83,455,264,  or  83.5  per  cent,  represents 
strictly  medicinal  articles,  the  remainder  representing  fire-extin- 
guisher compounds,  insecticides,  etc.  The  value  of  druggists'  prepa- 
rations, which  includes  material  for  prescriptive  medicine,  is  given 
at  $49,375,739  for  1914.  While  comparative  statistics  are  lacking, 
it  may  be  safely  assumed  that  America  now  leads  the  world  in  manu- 
factured medicines. 

Although  no  cost  data  have  been  gathered  by  this  Commission,  it 
may  be  said  that  the  cost  of  crude  drugs,  ranging  widely  as  it  does 
from  a  few  cents  to  less  than  one  one-hundredth  cent  per  medicinal 
dose,  is  usually  immaterial  as  compared  with  the  cost  of  solvents 
(especially  alcohol),  labor,  manufacturing  processes,  advertising,  and 
other  overhead  expenses.  The  actual  cost  of  an  available  crude 
drug  has  comparatively  little  effect  on  its  use  in  legitimate  medicine, 
which  is,  therefore,  unlikely  to  be  affected  by  a  rate  of  duty  at  aU 
comparable  with  those  of  the  past.  The  choice  and  amount  of  drugs 
used  in  secret  and  proprietary  medicines,  on  the  other  hand,  is  more 
apt  to  be  determined  by  comparative  cost.    Many  drugs,  notably 
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thoM  of  th«  "bitter,"  "tonic,"  and  "blood  purifier"  types  have  been 
largely  used  in  the  past  in  the  manufacture  of  proprietary  compounds 
of  the  "pure  vegetable  product"  type,  whose  actual  effect  depended 
in  many  cases  on  alcohol  and  advertising.  The  sale  of  such  nostrums 
has  been  considerably  curtailed  by  the  food  and  drugs  act  with  the 
Sherley  amendment,  the  Harrison  narcotic  law  as  amended,  the 
Volstead  Prohibition  Act,  and  various  postal  laws* 

Tariff  Treatmeiit  and  Policy. 

In  past  tariff  acts  it  has  been  the  general  policy  of  Congress  to 
maintain  differentials  between  crude  drugs,  ground  or  advanced 
drags,  and  purified  or  manufactured  medicinals,  such  as  alkaloids 
and  compounded  medicines. 

Grinding  is  usually  the  first  step  in  the  preparation  of  medicinals 
and  in  the  United  States  drug  grinding  is  practiced  both  by  firms 
which  carry  on  no  further  manufacture  and  by  manufacturers  of 
alkaloids  and  medicinal  preparations.  While  the  tariff  differential 
was  presumably  established  for  the  benefit  of  the  domestic  drug- 
grinding  industry,  its  additional  effect  in  hindering  imports  of  prod- 
ucts liable  to  sophistication  should  not  be  overlooked.  Adulteration 
in  ground  drugs  is  very  difficult  to  detect  and  this  as  well  as  the  tariff 
differential  has  tended  to  develop  a  preference  in  the  trade  for  the 
erode  and  unground  product.  The  present  differential  of  10  per  cent 
ad  Talorem  is  practically  prohibitive  of  the  entry  of  expensive 
ground  drugs  but  would  hardly  be  calculated  to  keep  out  cheaper 
materials. 

It  is  not  always  easy  to  differentiate  between  the  crude  and  the 
advanced  product.  Paragraph  477  of  the  free  list  provides  for 
"natural  and  imcompounded  drugs  in  a  crude  state,  not  advanced 
in  value  or  condition  by  shredding,  grinding,  chipping,  crushing,  or 
any  other  process  or  treatment  beyond  that  essential  to  the. proper 
packing  of  the  drugs  and  the  prevention  of  decay  or  deterioration 
pending  manufacture."  This  does  not  necessarily  require  the  drug 
to  be  in  its  crudest  state  of  occurrence  and  the  initial  process  or 
manipulation  to  obtain  the  material  by  itself  in  the  form  of  an  article 
of  conunerce  does  not  constitute  an  advance  in  value  or  condition. 
For  example,  the  Court  of  Customs  Appeals  has  held  that  gum  resin 
reclaimed  from  turpentine,  dirt,  leaves,  and  insects  had  not  been 
^vanced  in  value  or  condition.  (U.  S.  v.  Sheldon,  2  Ct.  Cust. 
Appls.,  485,  490,  and  492.) 

The  differential  between  the  crude  and  ground  products  is  not 
mamtained  in  the  case  of  drugs  which  are  specificaUy  mentioned 
either  on  the  dutiable  list  (Schedule  A)  or  on  the  free  list.  Specific 
enumeration  permits  entry  of  the  crude  and  advanced  drugs  at  the 
*^0M  rate.    Thus  the  provisions  for  aconite,  ipecaci  balm  of  Oilead, 


14  UNITED  STATES  TARIFF  COMMISSION. 

ooGCulus  indicus;  jalap,  manna,  nux  romica,  salep,  buchu  leaver, 
cardamom  seeds,  etc.,  include  the  articles  in  any  form  or  condition 
under  the  respective  names.  Nearly  all  of  the  drugs  spedficallj 
mentioned  in  the  free  list  of  the  act  of  1913,  if  not  so  enumerated, 
would  presumably  be  classified  as  crude  articles  under  paragraph 
477,  or  as  advanced  articles  under  paragraph  27,  or  as  alkaloids  or 
medicinal  compounds  under  paragraph  5.  If  the  scheme  of  statis- 
tical tabulation  recently  worked  out  by  a  committee  representing 
the  executive  departments  concerned  should  be  adopted,  the  collec- 
tion of  import  statistics  will  no  longer  be  conditioned  upon  specific 
mention  in  the  tariff  law.  Among  the  articles  the  specific  mention 
of  which  might  then  be  discontinued  are:  aconite,  asafetida,  cinchona 
bark,  dandelion  roots,  ipecac,  jalep,  and  nux  vomica. 

The  mention  of  certain  drugs  appears  to  be  traditional  only;  they 
are  to-day  of  little  or  no  medicinal  or  commercial  importance  and 
might  well  be  omitted.  No  imports  of  balm  of  GUead  and  salep 
have  been  reported  in  recent  years.  Burgundy  pitch,  cocculus 
indicus,  dandelion  and  marshmallow  roots  are  also  quite  unimportant. 
As  in  the  case  of  the  articles  mentioned  in  the  preceding  paragraph, 
such  omission,  under  a  law  otherwise  similar  to  the  present  one, 
would  probably  not  alter  the  actual  revenue  status  of  future  imports 
should  any  be  received. 

For  tariff  consideration  crude  botanical  drugs  may  be  divided  into 
three  classes: 

(1)  Exotic  drugs  not   commercially  produced   in   the  United 

States. 

(2)  Exotic  drugs  whose  production  in  this  country  has  been 

carried  on  under  war  conditions. 

(3)  Indigenous  drugs,  not  produced  to  any  important  extent 

elsewhere  than  in  the  United  States. 

The' last  class  presents  no  tariff  problems  since  there  are  no  import.s. 

In  the  act  of  1913  several  largely  imported  and  valuable  exotic 
drugs  were  singled  out  for  specific  tax.  As  these  have  not  been  com- 
mercially producible  in  the  United  States,  except  at  high  cost,  the 
raising  of  revenue  may  be  presumed  to  be  the  sole  reason.  The 
duty  on  these  articles  ranges  from  one-fourth  cent  (on  gentian)  to 
10  cents  per  pound  (on  buchu  leaves  and  ergot). 

The  annual  revenue  from  an  individual  drug  varies  from  a  few 
dollars  to  over  a  miUion  dollars.  (Revenue  collected  on  crude  opium 
in  1915  was  $1,059,018.  See  Table  2  on  p.  21.)  Import  statistics 
indicate  that  the  rate  of  duty  has  been  without  influence  on  the 
volume  of  imports,  and  a  consideration  of  the  actual  imposition  per 
medicinal  dose  indicates  no  serious  burden  on  individual  consumers. 
The  prices  of  different  commodities  vary  greatly,  but  S4  per  pound 
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may  be  taken  as  a  limit  which  is  rarely  passed  by  a  crude  drug.  A 
pound  represents  from  250  to  7,000  medicinal  doses. 

In  the  case  of  drugs  largely  used  for  the  manufacture  of  alkaloids, 
a  rate  sufficient  to  preserve  the  approximate  equivalence  between 
the  crude  article  and  its  equivalent  in  alkaloid,  if  deemed  advisable, 
could  be  worked  out  separately  for  each  article.  A  duty  based  on 
the  cost  of  manufacture  would,  however,  have  to  be  determined  by 
separate  inquiry  since  these  coats  vary  considerably  for  the  different 
products. 

Competition  was  rarely  evident  between  American  medicinals  and 
those  produced  abroad  and  heretofore  the  American  crude  botanical 
drag  industry  appears  not  to  have  been  considered  in  tariff  legislation. 
Exotic  botanical  medicinals  were  not  commercially  cultivated  in 
America,  either  because  of  unsuitable  climate  or  because  American 
agriculture  could  not  compete  with  wild  or  even  cultivated  materials 
collected  or  produced  elsewhere  by  the  cheapest  classes  of  labor — old 
men,  women,  and  children  in  Europe  and  coolie  labor  or  its  equivalent 
in  Asia  and  Africa. 

In  the  case  of  exotic  drugs  cultivated  in  the  United  States,  in  gen- 
eral, the  expense  of  their  production  under  American  conditions  so 
much  exceeds  their  former  import  prices  as  to  render  it  very  doubtful 
if  their  conmiercial  cultivation  can  persist  after  normal  trade  is 
resumed.  While  their  aggregate  value  is  relatively  small,  their 
importance  to  the  public  health  can  hardly  be  overestimated.  Al- 
though among  the  highest  priced  drugs,  their  actual  cost  per  dose 
is  insignificant  and  has  comparatively  little  effect  on  the  prices  of 
the  finished  medicinals  which  contain  their  active  principles.  They 
can  not  be  replaced  by  synthetic  medicinals  nor  can  their  production 
he  immediately  stimulated  and  secured  in  emergency  as  is  the  case 
with  most  of  the  manufactured  products.  These  products  have 
received  little  or  no  attention  in  previous  tariff  revisions,  but  the 
advisability  of  their  continued  cultivation  in  the  United  States 
deserves  serious  consideration. 
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GENERAL  INFORMATION  AND  STATISTICS  OF  INDIVIDUAl 

DRUGS. 

Inasmuch  as  the  factors  of  production,  nature,  and  use  of  the 
individual  drugs  vary  widely,  a  brief  account  of  the  more  important 
articles,  and  also  certain  imimportant  ones  now  mentioned  in  the 
tariff,  is  given  in  the  following  pages.  For  the  purpose  of  this  presen- 
tation, vegetable  drugs  are  divided  into  three  classes,  according  to 
their  geographic  origin  and  production.     These  classes  are  as  follows: 

(1)  Exotic  drugs  not  commercially  cultivated  in  the  United 

States. 

(2)  Exotic  drugs  produced  by  cultivation  in  the  United  States. 

(3)  Indigenous  drugs. 

I.  EXOTIC  DRUGS  NOT  COMMERCIALLY  CULTIVATED  IN  THE 

UNITED  STATES. 


Schedule  A« 

oproM. 


Production  and  Trade. 

Opium  consists  of  the  dried  juice  of  the  opium  poppy.  It  is  the 
source  of  morphine,  codeine,  heroin,  and  several  other  alkaloids. 
Opiimi  containing  less  than  9  per  cent  of  morphine  has  been  chielBy 
used  in  the  preparation  of  smoking  opium;  that  containing  more 
than  9  per  cent  is  known  as  medicinal  opium.  The  former  was  imtil 
recent  years  produced  in  enormous  quantities  in  India  and  China, 
but  the  traffic  is  now  rigidly  restricted  in  India  and  supposedly 
suppressed  in  China,  although  governmental  vicissitudes  have  from 
time  to  time  allowed  some  recrudescence  of  cultivation  in  certain 
Provinces.  The  importation  of  smoking  opium  into  the  United 
States  was  prohibited  in  1909.  Asiatic  Turkey  is  the  chief  source 
of  medicinal  opium,  which  is  also  produced  to  a  lesser  extent  in 
Persia.  Persia  was  the  chief  source  of  opium  during  Turkey's  par- 
ticipation in  the  World  War.  In  Turkey  and  Persia,  opium  is 
produced  under  exceptionally  favorable  climatic  conditions  by  cheap 
but  skilled  labor.  Opium  has  been  produced  in  many  other  coun- 
tries, and  experimentally  within  a  wide  range  throughout  the  United 
States,  although  costs  of  production  here  have  been  foimd  prohibi- 
tive. The  habit-forming  nature  of  the  drug  has  further  served  to 
discourage  its  cultivation  within  our  borders. 
18 
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Uses. 


Opium  is  chiefly  used  for  the  manufacture  of  alkaloids,  the  most 
important  of  which  are  morphine,  codeine,  and  heroin  or  diacetyl- 
morphine.  It  owes  its  therapeutic  value  chiefly  to  its  content  of 
morphine.  Opium  and  its  alkaloids  are  legitimately  used  to  induce 
sleep  and  insensibility  to  pain,  but  their  continued  use  entails  a 
serious  addiction  which  often  leads  to  the  moral,  mental,  and  physical 
breakdown  of  the  victim. 

Opinni  AddictloiL 

As  to  the  prevalence  of  addiction  within  the  United  States,  refer- 
ence may  be  made  to  the  report  of  a  special  committee  appointed  by 
the  Secretary  of  the  Treasury  in  1918,*  which  revealed  that  the  United 
States  consumes  from  13  to  72  times  as  much  opium  per  capita  as 
any  other  country  in  which  records  are  available,  or  about  36  grains 
(36  medicinal  doses)  per  capita  per  year.  Of  4,092  manufacturers 
making  patent  and  proprietary  medicines  and  druggists'  preparations 
in  1914,  1,098  reported  the  use  of  narcotic  drugs,  chiefly  opium  de- 
rivatives. Their  annual  total  was,  roughly,  352,000  pounds  of  opium 
or  its  equivalent,  or  nearly  75  per  cent  of  an  annual  import  of  477,000 
pounds.  It  was  estimated  that  about  18,300,000  recorded  narcotic 
prescriptions  are  filled  annually,  besides  numerous  sales  of  narcotic 
preparations  which  were  exempt  from  record  under  the  provisions  of 
the  Harrison  Act  as  originally  enacted.  The  number  of  addicts  in 
the  United  States  is  estimated  at  between  1,000,000  and  2,000,000. 
The  chief  cause  of  addiction  is  claimed  to  be  medication,  as  opiates 
produce  in  most  cases  no  exhilarent  effects  comparable  to  that  of 
alcohol. 

Pttare  of  Che  United  Slates  Opium  Trade. 

The  future  of  the  opiimi  trade  in  the  United  States  will  be  condi- 
tioned on  the  rigid  enforcement  of  r^ulatory  laws.  Opium  addiction 
is  known  to  be  increasing,  and  predictions  of  further  increase  as  a 
result  of  alcohol  prohibition  have  been  made.  The  unavoidable  use 
of  opium  in  Army  surgery  has  probably  tended  to  increase  the  num- 
ber of  addictions,  and  numerous  reports  were  made  of  deliberate 
addiction  for  the  purpose  of  escaping  Army  service. 

In^arts  and  Prices. 

In  order  to  supply  the  Army  needs  during  the  war,  legitimate 
trade  in  opium  was  closely  controlled  by  the  various  Governments. 
Consumption  in  the  United  States  was  cut  because  of  the  reduced 
supplies,  and,  presumably,  because  of  the  application  of  the  Harrison 
narcotic  law.    War  conditions  and  the  loss  of  the  Turkish  supply 

^TnlBe  in  NHootie  Dracs.  B«port  of  s  ■pedal  oommittM  of  inrMtisBtion  appointed  Mar.  25,  1918 
ky  tke  Bmmarj  of  the  Tmaeuij,  WMhtngton,  Jane,  1919i 
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occasioned  a  rise  in  price  of  crude  opium  from  $6.90  per  pound  in 
1914,  to  $35  in  1917.  High  levels  were  maintained  till  the  spring  of 
1919,  when  large  shipments  of  Turkish  opium  broke  the  price  sharply 
to  near  the  prewar  figure. 

Imports  of  crude  opium  decreased  under  war  conditions,  and  those 
of  advanced  opiimi  showed  a  marked  increase,  owing,  doubtless,  to 
its  greater  economy  in  shipping  space  and  the  great  demand  which 
rendered  the  higher  rate  of  duty  a  negligible  factor  in  the  market. 
The  general  imports  of  crude  opium  by  countries  are  shown  in 
Table  1  and  the  imports  for  consumption  in  Table  2.  Imports  of 
morphine  and  the  other  alkaloids  of  opium  are  presented  in  Table  3. 

Revenae. 

Opium  is  by  far  the  largest  revenue  producer  of  any  drug.  For 
the  years  1909-1916,  crude  opium  yielded  an  average  annual  revenue 
of  $671,968,  and  the  dried  grade  (1910-1918)  of  $178,094. 

Table  1. — (jeneral  imporis  of  crude  opium,  by  countries ,  1909-1918. 


Imported  from— 

IWW 

1010 

1011 

Pounds. 

Dollars. 

Pounds. 

Dollan. 

Pounds. 

Dollars 

Eneland  * 

217,316 

872,120 

48,400 

101,144 

110,580 

411,935 

Greece 

Turkey  In  A«la 

173,533 
98,304 

616,098 
873,416 

135,057 
222,050 

488,096 
790,130 

230.568 
225,508 

832,277 
774,642 

Turkey  in  Europe 

ForturaU 

Italy 

760 
58 

2,200 
173 

8,185 
32 

10,100 
71 

France 



Persia 

Cuba 

5 

21,624 

5,799 

10 
64,473 
22,929 

fiprmany 

38,706 

142,025 

64,087 

189,  SM 

AUotbef 

Total 

517,388 

1,051,618 

440,230 

1,622,476 

620,842 

2,208,445 

Imported  from— 

1012 

1913 

1014 

Pounds. 

Dollars. 

Pounds. 

Dollars. 

Pounds. 

Dollan. 

England 

82,782 

651,567 

61,782 

356,071 

30,372 

161,736 

Greece 

Turkey  in  Asia 

132,826 
141,886 

762,745 
797,646 

210,908 
200,413 

1,090,880 
064,484 

222,976 
160,514 

885,517 
614,838 

Turkey  in  Europe 

Portugal 

Italy 

FrannA. . , , , -,.... 

Persia 

Cuba 

Qermany 

42,343 

225,445 

26,245 

153,630 

32,330 

148,338 

AU  other 

Total 

990,837 

2,437,403 

606,433 

2,566,066. 

466,200 

1,810,429 

1  Shipments  Ihxn  England,  Germany  and  Italy,  are  reexportations,  since  these  countries  are  not  pio- 
duoers  of  crude  opium. 
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Tablk  1. — General  impcrU  of  crude  opium,  by  countriei,  1909-1918 — Oontiiiued. 


Imparted  from— 


EcglaiMl 

Oreeoe 

Turkey  in  Asia 

Tintej  in  Europe. 

Portn^il 

Itily. 


Persia.... 

Ctiba 

Gemanj. 


AU 


1«15 


Founds. 


38,258 

2,940 

212.367 

228,162 


2,268 


32 


Dollars. 


234,828 

13,460 

976,234 

1,208,767 


11,631 


85 


1916 


Poondi. 


62,666 

46,367 

14,239 

13,644 

4,500 

2,291 

1,711 

1,216 

25 


DoUan. 


410,882 

274,576 

54,928 

64,380 

34,166 

18,076 

15,811 

6,565 

325 


1917 


Pounds. 


66,356 
6,138 


4,285 
'i6,'257 


177 


Dollais. 


622,363 
65,621 


4,758 
'i23,'473 


35,684 
"l,'526 


Total 484,027 


2,445,005 


146,658 


879,099 


86,812 


843,418 


Imported  from— 


England..-.- 

Gieeoe 

Tnriceyln  Asia — 
Turkey  In  Europe. 

Portugal 

Italy 

Prance....... 

Pttsia..... 

Cuba......... 

Germany 

Another 


1918 


Pounds. 


126,173 
27,087 


Bollan. 


1,051,732 
422,658 


815 

1 

3,758 


42,470 

16 

26,352 


Total. 


157,834 


2,443,228 


Table  2. — Imports  of  opium  for  connimptum  in  the  United  States,  1909-1919. 

A.— CRUDE   OR  UNMANUFACTURED  AND  NOT    ADULTERATED,  CONTAINING  9  PER 

CENT  OR  OVER  OF  MORPHIA. 


Fiscal  year. 


Rate  of  duty. 


IW •  II  per  pound... 

1910 » do 

1910 » n.50  per  pound. 

vn\ do 

1>12 do 

i.fi< c:o 

M4» <!o 

I''l4« ?3pcr  pound... 

:*Vt do 

liH do 

lii: do 

M< do 

m9 do 


Quantity. 


Pound*. 

465,776 

44,105 

367,249 

502,407 

3H4,911 

441,276 

276,985 

164,636 

353,006 

117, 870 

43,016 

21,312 

74,264 


Value. 


11,831,679 

146,932 

1,306,240 

1,644,301 

2,020,026 

2,130,154 

1,087,236 

644,353 

1,699,217 

535,183 

330,652 

265,283 

977,506 


Duty  col- 
lected. 


1465,776 

44,195 

650,873 

763,610 

677,367 

661,914 

415,477 

493,906 

1,059,018 

353,610 

129,048 

64,026 

222,792 


Value 

per 

unit. 


13.93 
3.32 
3.56 
3.27 
5.25 
4.83 
3.98 
3.91 
4.81 
4.54 
7.68 
12.43 
13.16 


AveraoB 

ad 

\'alorem 

rate. 


Percent 
25.43 
30.08 
42.17 
45.83 
28.58 
31.07 
38.21 
76.65 
62.32 
66.07 
39.03 
24.13 
22.79 


'  Act  of  1897— July  1  to  Aug.  5, 1909. 

s  Act  of  1909— Aug.  6. 1900,  to  June  30, 19ia 

•Act  of  1909— July  1  to  Oct.  3, 1913. 

<Act  of  1913-Oot  4  4913  ,to  June  30,  1914. 
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Tablb  2. — Imports  of  opium  for  (xmaumpHon  in  the  UniUd  States,  1909-1919— CoidXA, 

B.~DRIED,  POWDERED,  OR  OTHERWISE  ADVANCED,  CONTAININO  9  PER  CENT  kXD 

OVER  OF  MORPHIA. 


1910.. 

mi.. 

1912.. 
1913.. 
1914  «. 
1914 «. 
1916.. 
1916. . 
1917.. 
1918. . 
1919.. 


92  per  pound. 

do 

do 

do 

do 

94  per  pound. 

do 

do 

do 

do 

do 


27,934 
67,962 
77,  »1 
49,070 
4,321 
27,773 
38,977 
44,052 
77,900 
96,496 
101, 


9128,000 

304,200 

641,887 

389,864 

28,061 

177,623 

306,038 

243,790 

640,563 

1,614,127 

1,776,787 


136,925 
155,102 
98,141 
8,643 
111,094 
165,906 
178,208 
311,960 
393,992 
407,966 


$4.58 

43.65 

4.48 

44.68 

a28 

24.16 

7.94 

25.17 

6.49 

30.!(0 

6.40 

62.54 

7.02 

50.47 

&53 

72. 2S 

&21 

4S.70 

16.37 

26.02 

17.42 

22.96 

•Act  of  1909-Jtily  1  to  Oct.  3, 1913. 

«  Act  of  1913— Oct.  4, 1913,  to  Jane  30, 1914. 

Table  3. — Imports  of  alkaloids  of  opiumfor  consumption  in  the  United  States,  1909-1919. 

A.-MORPHIA  OR  MORPHINE,  SULPHATE  OF. 


Flicelyear. 


1909.. 
19101. 
1910  >. 
1911.. 
1912.. 
1913.. 
1914  «. 
1914  «. 
1915. . 
1916.. 
1917.. 
1918.. 
1919.. 


Rate  of  daty. 


SI  per  oonoe. . . 

do 

81.50  per  ounce. 

do 

do 

do 

do 

S3  per  ounce . . . 
do 


.do. 
.do. 
.do. 
.do. 


Quantity. 


Ottiieet. 

162 

32 

13,050 

20,345 

13,825 

24,797 

4,235 

1,570 

1,383 

2,685 

5,584 

25,215 

25,370 


Value. 


S392 

66 

60,071 

05,067 

78,891 

141,221 

9,822 

4,398 

3,300 

8,906 

22,675 

202,263 

158,307 


Duty 
ooUectod. 


8162 

32 

19,576 

30,517 

20,737 

37,195 

6,352 

4,710 

4,149 

8,055 

16,752 

75,645 

76,110 


Value  per 
unit 


Average 
ad  valo- 
rem rate. 


82.57 
2.06 
4.60 
4.67 
5.71 
6.70 
2.32 
2.80 
2.38 
3.31 
4.06 
8.02 
6.24 


Per  cent. 

«*•  Bo 

48.4<i 
32.59 
32.10 
25.29 
26.34 
64  t-»< 
107. 10 
125.73 
90.44 
73.  »W 
37.40 
48.05! 


B.— ALL  OTHER  ALKALOIDS  OF  OPIUM  AND  SALTS  AND  ESTERS  THEREOF. 


1909.. 
19101. 
1910  «. 
1911.. 
1912. . 
1913.. 
1914 •. 
1914  «. 
1915.. 
1916.. 
1917.. 
1918.. 
1919.. 


81  per  ounce... 

do 

81.50  per  ounce. 
do 


do 

do 

do 

S3  per  ounce . 

do 

do 

do 

do 

do 


8,779 

1,100 

21,870 

480 

634 

9,672 

7,086 

4,507 

8,626 

2,3fl0 

34,179 

20,479 

56,895 


810,106 

S3, 779 

82.67 

2,558 

1,100 

2.33 

63,406 

32,805 

2.90 

2,545 

720 

5.30 

1,7.42 

951 

2.75 

28,587 

14,508 

2.96 

39,371 

10,fi29 

6.56 

25,157 

13,  .'^"l 

6.58 

49,584 

25,;7< 

6.74 

9,981 

7,080 

4.22 

165,028 

102,537 

4.82 

126,882 

61,437 

6.19 

318,361 

170,685 

6.60 

37.39 
43.00 
51.7fi 
28.31 
54.60 
50.75 
27.00 
53.75 
82.19 
70.93 
62.13 
48.  42 
53.61 


1  Act  of  1897— July  1  to  Aug.  5, 1909. 

*  Act  of  1909- Aug.  6, 1909,  to  June  30, 1910. 


»  Act  of  1909— July  1  to  Oct.  3.  1913. 

<  Act  of  1913— Oct.  4, 1913,  to  June  30, 1914. 


COCA  LEAVES  AND  COCAINE. 
Production  and  Trade. 

Coca  leaves  are  chiefly  imported  from  Peru,  where  the  plant  has 
been  cultivated  since  prehistoric  time.  Large  plantations  are  being 
developed  in  Java.  Experimental  cultivation  is  reported  from  Flor- 
ida. The  plant  is  very  sensitive  to  frost.  It  could  probably  be 
grown  in  our  tropical  possessions,  but  the  grave  moral  menace  of  its 
use  renders  any  such  introduction  inadvisable. 
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Uses. 

Coca  leaves  are  used  almost  wholly  in  the  manufacture  of  the 
alkaloid,  cocaine,  which  occurs  in  amounts  from  0.5  to  1  per  cent. 
After  removal  of  the  cocaine  large  amounts  of  coca  leaves  are  used 
in  the  manufacture  of  soft  drinks.  The  use  of  coca  leaves  by  addicts 
is  hardly  known  in  the  United  States,  but  is  almost  universal  in  some 
South  American  countries. 

The  habitual  use  of  cocaine  is  one  of  our  most  serious  narcotic 
problems,  as  the  habit  is  easily  established  and  is  more  vicious  in 
its  effects  than  any  other  narcotic.  The  committee  (referred  to 
under  Opium,  see  p.  19)  reports  that  75  per  cent  of  the  cocaine  used 
in  the  United  States  is  consumed  by  addicts.  The  annual  import 
of  leaves  is  equivalent  to  about  150,000  ounces  of  cocaine. 

The  chief  legitimate  use  of  cocaine  is  as  a  local  anaesthetic,  fts 
habit-forming  tendencies  have  stimulated  endeavors  to  produce  non- 
habit-forming  svnthetic  substitutes.  Many  of  these  are  successful 
for  certain  purposes,  but  as  yet  have  not  wholly  replaced  cocaine — 
a  result  very  much  to  be  desired.  Many  of  theSe  substitutes  were 
formerly  in  the  control  of  German  firms.  During  the  war,  by  the 
provisions  of  the  trading  with  the  enemy  act,  the  principal  one, 
**novocaine,"  was  licensed  for  manufacture  in  the  United  States  as 
"procaine."  The  use  of  cocaine  is  conditioned  by  legal  restrictions 
similar  to  those  affecting  morphine. 

Prices. 

Coca  leaves  normally  sold  for  about  25  to  30  cents  per  pound,  but 
the  quotations  for  1919  were  about  double  this  figure.  CJocaine 
hydrochloride,  which  sold  for  about  $2.75  per  ounce  in  1914,  was 
quoted  at  over  $11  during  1918,  and  this  high  level  of  prices  con- 
tinued during  1919  and  the  first  half  of  1920. 
Imports  and  Rereniie. 

Imports  of  coca  leaves  are  remarkably  uniform  in  quantity  for  a 
drug  product,  and  have  shown  no  appreciable  variation  with  a  change 
in  the  rates  of  duty.  The  high  duty  on  the  alkaloid,  cocaine,  how- 
ever, has  largely  limited  its  normal  import  to'  a  few  rare  salts  not 
produced  here.  As  a  revenue  producer  coca  leaves  rank  next  to 
opium  among  the  drug  products  not  used  for  technical  purposes. 
The  average  revenue  for  the  period  1911  to  1919  was  $79,057.  Im- 
ports of  coca  leaves  and  its  alkaloids  are  shown  in  Tables  4  and  5. 
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Table  *.^lmporl»ofeoeateavn/oreim*timp1wninthe  Uniifd Stain.  1909-1919. 


ct  arigw-Julv  I  to  t>ct.  3,  I>I3. 

ct  of  IMS— Oct.  4,  l«ll  to  iaa»  30, 1(11. 


[|  or  lM3~(Mt.  4,  MS  to  fuar  30, 1M4. 

UCOBICE  ROOT. 
Production  and  Trmde. 

Ijporice  root,  iii  amount  the  largrat  of  drug  imports,  is  obtained 
cliielly  from  Asia  Minor,  the  Levant,  ami  Soutliern  Kurope.  The 
licorice  plant  has  been  introdui-etl  into  America,  and  thrives  under 
our  climatic  coiidilioiis,  even  on  poor  land  and  with  little  agricultural 
care.  Before  the  war,  however,  the  coat  of  harvesting,  precluded 
commercial  pnxluction  of  this  normally  extremely  cheap  product 
in  America.  Some  domestic  priKluetion  has  been  reported  but  is. 
believed  to  be  on  a  more  or  loss  experimental  scale.  Licorice  is 
chielly  u»e<l  for  the  nianufa<^turc  of  licorice  paste,  of  wliich  over  90 
per  cent  i«  used  for  flavoring  plug  tobacco,  the  remainder  being  utilized 
in  pharinaceuti<'als  and  confe^'tions. 

War  trade  ro9tri<'tions  on  licorice  root,  and  the  decreasing  duty  od 
licorice  paste  have  tended  to  favor  the  importation  of  tbenioreconcen- 
tratcil  commodity,  although  the  root  is  still  ]n-etlomiiiant,     Tlie  root 
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contains  the  equivalent  of  about  20  per  cent  of  licorice  extract.     Dur- 
ing the  war  a  number  of  substitutes  for  licorice  are  understood  to 
hare  been  developed  for  use  in  tobacco  manufacture. 
Inpotti  and  Rerenae. 

Imports  of  licorice  root  in  normal  times  came  chiefly  from  Turkey 
in  .\8ia  and  Asiatic  and  European  Russia.  War  conditions  seriously 
affected  this  trade.  For  1918  only  27,051,021  pounds  valued  at 
tl,863,886  were  received,  whereas  for  the  years  1909-1919  the  aver- 
se annual  import  was  76,066,186  pounds  and  the  value  $1,866,092. 

American  imports  of  licorice  paste  are  contributed  chiefly  by 
Spain.  Much  smallep  amounts  are  received  from  Italy  and  still 
Ifss  from  France.  Revenues  have,  generally  speaking,  decreased 
iritb  the  diminution  in  rate  of  duty.  For  the  years  1909  to  1913 
they  averaged  S22,244;  for  the  years  1914  to  1919,  110,328.  Im- 
ports of  licorice  root  and  extract  are  given  in  Tables  6  and  7. 
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Pricei. 

Licorice  extract  was  not  quoted  in  the  trade  journals  before  1916. 
The  price  in  July,  1916,  was  48  cents  per  pound  and  rose  to  a  doDar 
in  October,  1918.  The  powdered  extract  was  quoted  at  80  cents  per 
pound  in  April,  1920.  Licorice  stick  has  ranged  in  price  from  23  cents 
per  pound  in  1915  to  83  cents  in  1919.  Crude  licorice  root  was  quoted 
at  14  cents  to  16  cents  per  pound  in  April,  1920. 

ERGOT. 
Frodnctloa  and  Trade. 

Ergot  is  the  product  of  a  fungus  disease  of  rye,  and  occurs  spo- 
radically wherever  rye  is  grown,  notably  in  Minnesota  and  the  DakotAs 
and  in  Spain  and  Russia.  Ergot  has  important  and  legitimate  uses 
especially  in  obstetric  practice,  but  is  also  used  criminally  to  produce 
abortion.  On  account  of  its  poisonous  nature  complete  removal 
from  the  rye  is  essential.  Since  the  ei^ot  grains  are  normally  two 
or  three  times  as  large  as  rye  grains,  practically  complete  removal 
is  effected  by  screening.  The  ergot  thus  removed  is,  however, 
mixed  with  other  refuse  matter,  and  efforts  to  concentrate  it  for 
drug  use  have  not  proved  commercially  profitable  in  the  United 
States.  Commercial  supplies  come  principally  from  Spain  and  Rus- 
sia, where  it  is  hand-picked  from  the  rye  screenings.  The  Spanish 
production,  a'^cording  to  a  recent  consular  report  (June  18,  1920) 
amounted  to  87  metric  tons  in  1919  as  compared  with  only  6  tons  io 
1918,  and  30  tons  in  1917.  Although  mills  grinding  rye  endeavor  to 
remove  all  of  the  ergot,  the  separation  is  not  always  perfect,  owing 
to  defective  machinery,  careless  operatives,  or  the  presence  of  broken 
or  unusually  small  grains  of  ergot.  Manufactured  cereal  products 
containing  more  than  one-tenth  of  1  per  cent  of  ergot  are  considered 
adulterated  under  the  food  and  drugs  act.  (U.  S.  D.  A.,  Service  and 
Regulatory  Announcements,  Chemistry  11,  item  25,  Dec.  31,  1914.) 
All  feed  products  containing  injurious  amounts  of  ergot  are  likewise 
considered  adulterated.  (Loc.  cit.  15,  item  149,  Dec.  4,  1915.)  WhUe 
attempts  at  intentional  propagation  have  not  been  wholly  successful, 
any  high  rate  of  duty  markedly  increasing  prices  might  incite  such 
attempts,  causing  loss  to  neighboring  rye  growers  and  resulting  in  the 
presence  of  dangerous  amounts  of  ergot  in  rye  flour  and  feed  products. 
Obviously  such  results  would  be  detrimental  to  the  interests  of  the 
public  health. 

Imports. 

Imports  which  come  principally  from  Russia  and  Spain  have  aver- 
aged about  150,000  pounds.  They  have  varied  somewhat  in  amount 
since  ergot  is  usually  dependent  on  seasonal  conditions  in  the  pro- 
ducing countries.     Imports  for  consumption  are  shown  in  Table  8. 
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Tabus  8. — ImporU  of  ergot  for  coniumption  in  the  United  States,  1969-1919. 


naeil 


1900.. 
1910.. 
1911.. 
1912.. 
1913,. 
1914 ». 
NH«. 

iyi7.. 


1919.. 


Rate  Of  duty. 


Ftm... 

do. 

do. 

.....do. 
.....do. 


.....do 

10  OBDts  per  poand. 
.....do 


.do. 
.do. 
.do. 
.do. 


Qmntity. 


Pomnit. 
135,740 
181,614 
14i;834 
207.138 
223,793 
22,326 
163,378 
141,916 
123,015 
165,701 
140,474 
116,813 


VahM. 


136,661 
62,911 
75,502 

187.500 

208.364 
16,256 
86,384 
92,450 
73,896 
80,647 
81,267 

149,890 


Dutj 
fitllftptti 


816.337 
14,191 
12,301 
16,570 
14,047 
11,681 


Value, 
miit. 


80.270 
.291 
.635 

.906 
.991 
.728 
.529 
.651 
.600 
.487 
.578 
L283 


Average 

ad  Taio> 

rem  rate. 


Per  urn. 


18.91 
15.35 
16.65 
20.55 
17.29 
7.79 


1  Act  ctf  IflO^-July  1  to  Oct  3, 19181 


•Act  or  1913-Oot  4, 1913,  to  Tima  30. 1914. 


PricM. 


Declared  value  for  imported  ergot  in  1909  was  27  cents  per  pound, 
in  1912,  93  cents,  and  in  1919,  $1.28  per  pound.  American  wholesale 
prices  have  also  been  very  irregular  and  have  ranged  between  54 
cents  per  pound  in  June,  1914,  and  $5  in  April,  1920. 

GENTIAN. 

Gentian,  the  most  important  bitter  medicinal,  is  a  wild  product  of 
the  mountainous  r^ons  of  southern  Europe.  Neither  there  nor  in 
America  has  its  commercial  cultivation  proved  successful.  Gentian 
and  other  bitters  are  ¥ridely  used  in  tonic  proprietary  medicines, 
which  chiefly  owe  their  tonic  effect  to  the  alcohol  contained. 

Imports. 

Gentian  is  the  largest  American  drug  root  import  save  licorice  and 
the  largest  whose  use  is  solely  as  a  drug.  For  the  years  1909  to 
1919  an  average  annual  amount  of  1,268,801  pounds  with  an  average 
value  of  $75,207  is  reported.  (Gentian  has  been  dutiable  at  one-fourth 
cent  per  pound  since  October,  1913,  and  since  that  time  has  pro- 
duced an  average  annual  revenue  of  $2,300  (see  Table  9). 

Table  9. — Importeof  gentian  for  consumption  in  the  United  States ,  1909-1919. 


Ftsaljear. 


I'lO. 


Rate  of  duty- 


'.•'2 

i';tJ 

U'j. 


Fiw. 


.do. 
.do. 
.do. 
.do. 


do 

i  cent  per  pound. 

do 

do 

do.v 

do 

do 


Quantity. 


Poundt. 

1,485,389 

1,177,433 

1,537,019 

1,585,612 

1,796,928 

831,493 
1,350,442 
1,022,252 

788,307 
1,780,044 

412,590 

188,402 


Valne. 


163,445 
42,356 
56,902 
67,837 
88,281 
40,164 
68,955 
55,553 
63,240 

218,377 
46,516 
36,653 


!  I 

Duty     Value  per  ^/f  «^ 
collected,      unit.       ^^  ^, 


83.376 
2,  )o5 
1,970 
4,450 
1,031 
471 


10.042 
.036 
.037 
.043 
.049 
.04H 
.051 

.a>4 

.OSO 
.122 
.112 
.141 


Per  cent. 


4.90 

4.m 

3. 12  • 

2.04 

2.22 

1.75 


*  Act  <a  1909-Ji2]j  1  to  Oct.  3,  1913. 


•  Act  of  1013— Oct.  4, 1913,  to  June  30, 1914. 
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Prices. 

American  wholesale  prices  from  1912  through  1915  showed  little 
variation,  the  maximum  being  8|  to  9}  cents  per  pound  in  1915. 
During  1916  the  price  rose  to  28  cents,  but  soon  declined,  and  at  the 
end  of  1919  was  quoted  at  13^  to  14  cents. 

SARSAPARILLA. 

Sarsaparilla  is  the  root  of  several  species  of  wild  vines  found  in  the 
forests  of  tropical  America.  It  has  been  introduced  for  cultivation 
in  India  and  Jamaica,  but  supplies  from  these  colonies  rarely  reach 
the  United  States.  It  is  commonly  used  in  so-called  ^'  blood  purifiers" 
of  the  proprietary  type,  and  does  not  rank  high  in  therapeutic  favor. 
It  may  be  but  is  seldom  used  in  the  ^'sarsaparilla"  soft  drinks. 
During  the  war  it  was  replaced  to  some  extent  by  the  undeiground 
stem  and  roots  of  several  indigenous  plants,  particularly  by  the 
so-called  ''American  sarsaparilla,"  which  is  the  root  of  a  botanically 
unrelated  plant  collected  in  the  Southern  Appalachians.  Mexican 
internal  disturbances  and  shipping  difficulties  have  greatly  increased 
the  price  of  sarsaparilla. 

Imports. 

Aoierican  imports  of  sarsaparilla  have  decreased  considerably  in 
recent  years.  The  annual  average  of  the  period,  1909-1919,  was 
319,038  pounds,  valued  at  $42,615.  Imports  of  sarsaparilla  areshown 
in  Table  10. 

Table  10. — Imports  of  »arsapariUa/or  conmmpiion  in  the  United  States,  1909-1919. 


Fiscal  year. 


Rate  of  duty. 


Free. 


IflW 

1910 do. 

1911 do. 

1912 do. 

1913 i do. 

19141 1 do. 

1914« 

1915 

1916 

1917 

1918 

1919 


1  cent  per  pound. 
do , 


.do. 
.do. 
.do. 
.do. 


Quantity. 


P(mnd*. 
570,  IM 
560,868 
379,091 
452,917 
301,306 
71,228 
153,742 
250,178 
291,276 
146,047 
110,709 
221,946 


Value. 


153, 937 
69,786 
43,849 
51,428 
88,360 
8,447 
27,837 
86,065 
41,489 
18,994 
81,454 
68,126 


Duty 
collected. 


81,537 
2,501 
2,912 
1,460 
1,107 
2,219 


Value  per 
unit. 


10.093 
.107 
.116 
.114 
.127 
.119 
.181 
.144 
.142 
.130 
.284 
.261 


Avenge 

ad  valo* 

rem  rate. 


Ptf  mk. 


5.53 
6.94 
7.02 
7.69 
3.52 
3.82 


1  Act  of  1909-July  1  to  Oct.  S»  1918. 


•  Act  of  191^-Oot.  4, 1913,  to  June  80, 1914. 


Prices. 


Since  1912  prices  of  Mexican  sarsaparilla  have  ranged  from  9-10 
cents  per  poimd  in  April,  1915,  to  41-43  cents  in  April,  1920.  Sar- 
saparilla from  Honduras  has  increased  in  price  from  about  30  cents 
per  pound  in  1912  to  80  cents  in  1920, 
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BUCHU  LEAVES. 

Buchu  leaves  are  a  product  of  British  South  Africa,  used  in  pro- 
prietary medicines  and  in  the  treatment  of  certain  genito-urinary 
diseases.  No  effort  to  grow  buchu  leaves  in  the  United  States 
appears  to  have  been  made.  America,  however,  is  the  largest  single 
consumer  of  buchu  leaves,  using  from  one-half  to  four-fifths  of  the 
total  output. 

Imports. 

Buchu  is  one  of  the  more  important  crude-drug  imports.  For  the 
years  1910-1919  an  average  annual  amount  of  110,081  pounds, 
valued  at  S95,547  was  received.  Imports  of  buchu  leaves  are  given 
in  Table  11. 

Table  11. — ImporUo/buehuleave$/oreongumptionin'the  United  States,  1909-1919. 


FiKklyear. 


1909.. 
NID.. 
1911.. 
1913.. 
19U.. 
1914  >. 
1914*. 
1915. . 

\m.. 
mi. . 

1918.. 
1919.. 


Rateofduty. 


Free. 


.do. 


do 

do 

do 

do 

10  cents  per  pound. 
do 


.do. 
.do. 
.do. 
.do. 


Quantity. 


Pounds. 


130,644 
106,345 
181,121 
106,310 

18,362 
107,006 
120,704 

04,620 
100,809 

60,685 

85,303 


Value. 


145,559 

48,652 

81,658 

160,608 

114,632 

20,860 

109,492 

115,689 

85,061 

85,807 

42,431 

90,578 


Duty 
collected. 


$10,700 

12,070 

9,452 

10,080 

5,068 

8,530 


Value  per 
unit. 


SO. 372 

.768 

.887 

1.090 

1.136 

1.023 

.959 

.900 

.851 

.837 

1.061 


Average 
ad  valo- 
rem rate. 


Percent. 


9.77 
10.43 
11.11 
11.76 
11.95 

9.42 


Act  of  190»-July  1,  to  Oct.  8, 1913. 


>  Act  of  191»-Oct.  4, 1913,  to  June  30. 1914. 


PliCML 

Wholesale  prices  of  buchu  leaves  from  1912  to  1918  showed  little 
variation,  averaging  about  $1.20  per  pound.  In  January,  1919,  the 
price  rose  to  $2.60  to  $2.75  and  this  high  level  was  maintained 
throughout  the  year. 

BALSAMS. 

'*  Balsam  '^  is  a  trade  term  applied  to  various  more  or  less  odoriferous 
oleoresins.  Resins  and  oleoresins,  including  those  commercially 
classed  as  balsams,  are  exudations  of  plants,  sometimes  occurring 
naturally  in  cavities  in  the  plant,  or  obtained  by  wounding  the  plant. 
The  balsams  are  used  for  medicinal  purposes,  in  perfumery  and  cos- 
metics, and  for  various  technical  purposes.  By  chemical  authorities 
the  term,  ''balsam,"  is  restricted  to  oleoresins  containing  benzoic  or 
cinnamic  acids  or  their  derivatives.  Of  chief  commercial  and  thera- 
peutic importance  are  copaiba,  tolu,  and  Peru  balsams.  The  first- 
iiamed  is  not,  chemically  speaking,  a  balsam.  Copaiba  and  tolu  are 
products  of  South  American  trees,  and  Peru  balsam,  of  a  tree  occur- 
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ring  in  Salvador,  Central  America.  Copaiba  is  used  in  certain  ya^ 
nisheS)  and  is  a  common  ingredient  of  "quack"  medicines  for  the 
treatment  of  genito-urinary  and  venereal  disease.  Peru  balsam 
is  used  in  plasters  and  ointments.  Tolu  balsam  is  a  common  ingredi- 
ent of  cough  syrups,  and  is  also  used  in  chewing  gums  and  cheap 
confectionery.  Canadian  balsam,  an  oleoresin  collected  in  Quebec 
and  northern  Maine,  is  used  in  printing  inks  and  in  medicinal  plasters. 
Oregon  balsam,  a  similar  but  much  cheaper  product  from  the  States 
of  the  Pacific  Northwest,  is  much  used  as  a  substitute  in  printing  ink. 
Imports. 

Statistics  of  imports  and  revenue  for  crude  copaiba,  Peru,  tolu,  and 
Canadian  balsams  are  shown  in  Tables  12-15.  Advanced  balsams 
are  rarely  imported. 

Tablb  12. — Imports  of  copaiba  baUam/or  oonnLmpHon  in  the  United  States,  1909-1919. 


Fiscal  year. 


1900. 
1910. 
1911. 
1913. 


Bate  of  dat  J. 


Free. 


.do. 
.do. 
.do. 


1913 do 

1914» do 

1914" '  10  percent. 


1915. 
1916. 
1917. 
1918. 
1919. 


.do. 
.do. 
.do. 
.do. 
.do. 


1  Act  of  1909-Jul7  1  to  Oct  3, 1913. 


Quantity. 

• 

Value. 

Doty 
ooUected. 

Pounds. 
234,257 
208,566 
191, 154 
150,172 
206,447 
64,520 
180,915 
273,616 
204,464 
308,545 
373,362 
800,659 

in,  095 

66,379 

56,918 

80,909 

66,361 

20,561 

60,778 

59,931 

70,868 

124,122 

202,847 

130,967 

•5,077 
5,992 
7,086 
12,412 
20,284 
13,097 

,  rem  rate. 


$0,312 
.318 
.298 
.320 
.321 
.319 
.281 
.219 
.347 
.402 
.580 
.435 


Percent. 


10. 00 

low 

10.00 

io.no 

10.00 
10.00 


•  Act  of  1913— Oct.  4, 1913,  to  June  30, 1914. 


Tablb  13. — Imports  of  Peru  balsam  for  consumption  in  the  United  States,  1909-1919. 


Fiscal  year. 


Rate  of  duty. 


1909. 
1910. 
1911. 
1912. 
1913. 


Free. 


.do. 
.do. 
.do. 
.do. 


1914« do 

1914« lOpercent. 


1915. 
1916. 
1917. 
1918. 
1919. 


.do. 
.do. 
.do. 
.do. 
.do. 


Quantity. 


P<mnde, 
25,843 
50,363 
37,910 
47,862 
48,996 
19,518 
5,503 
27,506 
40,657 
68,933 
44,082 
64,879 


Value. 


$21,217 

49, 132 

47,840 

63,800 

61,702 

24,870 

4,831 

32,735 

112,270 

175,355 

115,035 

163,568 


Duty 
collected. 


$483 

3,273 
11,227 
17,535 
11,504 
16,367 


Value  per 
unit. 


$0,936 
.976 
1.362 
1.335 
1.260 
1.270 
.878 
1.190 
2.761 
2.975 
3.609 
8.531 


AveriAge 
ad  valo- 
rem rate. 


Per  cent. 


I  Act  of  1909-July  1  to  Oct.  3, 191X 


*  Act  of  1913— Oct.  4, 1913,  to  June  30, 1914. 


10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
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Table  14. — ImporU  oftolu  haUamfor  eonaumption  in  the  United  Statea,  1909-1919. 


Fiscal  y 


1909.. 
1910. . 
I'ill.. 
1912.. 

IAS  . 

bis.. 

WIS. . 


Rate  of  duty. 


Free , 

do 

do 

do 

do 

do 

10  pv  cent. 

do 

.....do 

do 

do 

....do 


Quantity. 


39,  M8 
46,946 
21,802 
30,970 
57,877 
14,066 
28,072 
39,750 
63,579 
62,820 
49,869 
58,194 


Value. 


I&589 

T,178 

8»328 

7,256 

29,552 

8,139 

10,924 

13,993 

17,233 

18,255 

23,996 

44,603 


Duty 
collected. 


11,092 
1,399 
1,723 
1,825 
2,399 
4,460 


Value  per 
unit. 


10.141 
.152 
.153 
.234 
.516 
.579 
.389 
.352 
.271 
.291 
.481 
.766 


Averace 

ad  valo- 
rem rate. 


Percent. 


10.00 
10.00 
10.00 
10.00 
10.00 
10.00 


I  Act  of  1900-^uly  1  to  Oct.  3, 1913. 


>  Act  of  1913-Oct.  4, 1013,  to  June  30, 1914. 


Table  15. — Imports  of  CoTiadian  fir  hdUam  for  comumption  in  the   United  8taU  , 

1909-1919. 


Fisralyear. 


IW 
1 9:0 

1911 

1914 
191.S 

\m 

1917 

I91H 

1919 


Kate  of  duty. 


Free... 

do, 

do. 

do. 

do. 


do 

10  per  cent. 

do 

do 

do 

do 

do 


Quantity. 

Value. 

Pounds. 

4,673 

•2,375 

16,645 

8,432 

15,788 

7,128 

3,741 

1,741 

*'^ 

1,827 

80 

62 

13,784 

12,443 

18,610 

14,636 

7,113 

3,984 

4,176 

3,897 

8,696 

1,404 

2,344 

2,140 

Duty 
collected. 


Value  per 
unit. 


31,214 
1,463 
393 
389 
140 
814 


10.508 
.507 
.451 
.465 
.495 
.775 
.903 
.786 
.537 
.933 
.380 
.M3 


Averacf* 
ad  valo- 
rem rate 


Ptretni. 


10.00 
lOOO 
10.00 
10  00 
10  00 

laoo 


1  Act  of  lOQO-^uly  1  to  Oct.  3. 1013. 

s  Act  of  1913— Oct.  4, 1913  to  June  30, 1914. 

Ptkefl. 

The  prices  for  copaiba  balsam  have  shown  but  little  variation, 
averaging  about  50  cents  per  pound.  Peru  has  increased  in  price 
from  about  S1.50  per  pound  in  1912  to  S5.50  during  the  first  part  of 
1920.  Prices  of  tolu  have  varied  considerably  since  1912.  It  was 
quoted  at  $1.65  per  pound  in  October,  1912,  but  for  most  of  1915, 
1916,  and  1917  it  averaged  only  about  40  cents.  Since  January, 
1918,  the  price  has  been  in  the  neighborhood  of  S1.50  per  pound. 
Canadian  balsam  is  usually  sold  by  the  gallon,  and  has  ranged  in 
price  from  S3. 75  per  gallon  in  April,  1912,  to  $16  per  gallon  in  April, 
1920.  Oregon  balsam,  prior  to  1918,  was  quoted  at  75  cents  to  $1 
p«r  gallon.  The  price  has  since  increased  to  about  $1.50-$2  per 
gallon. 
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Frbb  List. 

CINCHONA  BARK. 
Prodnetloii  and  Trade. 

Cinchona  bark,  which  is  the  source  of  the  important  alkaloid, 
quinine,  is  the  bark  of  several  species  of  the  genus  Cinchoruij  native 
to  South  America,  whence  the  bark  was  introduced  to  medicine  in 
the  seventeenth  century.  The  forests  of  South  America  were  the 
only  source  of  supply  imtil  about  1850,  when  their  destruction  by 
wasteful  coUection  seemed  imminent  and  led  to  commercial  atr 
tempts  at  cultivation,  chiefly  in  Bolivia,  India,  Ceylon,  Jamaica,  and 
Java.  Cultivation  in  South  America  and  Jamaica  was  not  economic- 
ally successful.  In  India  and  Java  cultivation  established  before 
1860  has  continued  to  the  present  day.  Ceylon  led  in  the  world 
market  for  a  time,  but  following  enormous  overproduction  in  1887 
Ceylonese  cinchona  culture  was  almost  abandoned.  Since  that 
time  Dutch  interests  in  Java  have  virtually  monopolized  the  worlds 
supply.  Although  important  quantities  are  produced  in  India 
imder  Governmental  auspices,  little  from  this  source  enters  the  world 
trade.  Javan  cinchona  culture  was  established  and  fostered  by  the 
Dutch  Government.  In  former  years  the  biHrk  was  wholly  exported, 
chiefly  via  Amsterdam,  but  more  recently  extensive  quinine  factories 
have  been  established  in  Java.  The  Java  industry,  which  controls 
90  per  cent  of  the  world's  supply  of  bark,  is  under  centralized  con- 
trol. The  success  of  the  monopoly  may  be  attributed  to  Govern- 
mental aid,  favorable  climatic  and  soil  conditions,  cheap  labor,  and 
the  development  (through  cultivation  and  selection)  of  varieties  yield- 
ing bark  far  richer  in  alkaloids  than  the  South  American  wild  product. 
International  trade  was  regulated  till  the  opening  of  the  World  War 
by  the  International  Quinine  Cartel,  a  close  association  of  Dutch, 
German,  and  British  manufacturers.  French  and  American  firms 
were  prevented  from  formally  participating  in  the  agreement  be- 
cause of  the  antitrust  laws  of  France  and  the  United  States.  After 
the  opening  of  the  war,  the  cinchona  and  quinine  situation  was 
virtually  under  the  dictation  of  the  Dutch  Govermnent  through  the 
Kina  Bureau,  with  headquarters  in  Amsterdam.  This  bureau  con- 
sists of  three  representatives  of  the  planters,  three  of  the  quinine 
manufacturers,  and  an  outside  chairman.  The  Governments  of  the 
various  importing  countries  rigorously  controlled  the  imports,  use, 
and  sale  of  forthcoming  supplies  of  cinchona  bark.  English  firms 
at  one  time  were  reported  to  have  gained  extensive  holdings  in 
Java,  but  later  reports  indicate  that  these  holdings  are  insufficient, 
even  with  increased  Indian  production,  to  satisfy  the  requirements 
of  the  British  Empire.  In  1919  there  were  120  Dutch  planters  and 
6  British.  The  former  control  ten-elevenths  and  the  latter  one- 
eleventh  of  the  total  Javan  production.    The  recent  tendency  of 
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the  Dutch  combine  has  been  to  restrict  bark  exports  and  to  sell  the 
product  as  crude  quinine.  The  growth  of  quinine  manufacture  in 
Japan  has  been  ra  id,  but  that  country  also  is  dependent  on  Java 
for  bark.  Much  interest  has  been  manifested  in  possible  renewal  of 
supplies  from  South  America,  where  the  discovery  of  new  forests  has 
been  reported.  Experimental  cultivation  in  the  Philippines  haa 
been  undertaken,  but  offers  no  prospects  of  commercial  importance 
in  the  near  future.  The  tree  is  not  hardy  in  the  United  States 
proper.  Former  German  plantations  in  "East  Africa  are  now  under 
British  control,  but  are  still  on  a  small  scale.  The  immediate  future 
of  quinine  production  appears  therefore  under  Dutch  control. 

Ises. 

• 

Cinchona  bark  is  used  chiefly  in  the  manufacture  of  its  alkaloids, 
of  which  quinine  is  of  most  importance.  The  alkaloid  content  of 
commercial  bark  runs  from  5  to  8  per  cent;  the  proportion  of  quinine 
varies  with  the  variety,  being  usually  from  two-thirds  to  three- 
fourths  of  the  total  alkaloids.  Cinchona  and  its  alkaloids  are  in- 
dispensable in  the  treatment  and  prevention  of  malarial  fever,  and 
are  also  used  extensively  in  colds  and  similar  affections.  They  were 
in  much  demand  during  the  influenza  epidemic.  The  crude  bark 
and  the  alkaloids  other  than  quinine  (chiefly  cinchonine,  cinchoni- 
dine,  and  quinidine)  are  also  used  extensively  in  proprietary  medicine. 


During  recent  years  prices  for  cinchona  bark  have  ranged  from 
about  20  cents  in  1912  to  over  $1  per  pound  during  1918.  Prices 
decreased  somewhat  during  1919  and  in  April,  1920,  the  red  quills 
of  cinchona  bark  were  quoted  at  70  to  80  cents  per  pound.  Quinine 
sulphate,  the  most  important  salt  of  the  principal  alkaloid,  increased 
in  price  from  26  cents  per  oimce  in  January,  1915  to  90  cents  during 
1919  and  the  first  quarter  of  1920.  Cinchonidine  sulphate  was 
quoted  at  16  cents  per  ounce  in  August,  1914  and  has  gradually  in- 
creased imtil  in  April,  1920  the  price  was  88  cents  per  ounce.  Simi- 
larly the  price  of  cinchonine  sulphate  has  risen  from  7  cents  per 
ounce  in  August,  1914  to  45  cents  in  April,  1920. 
Inportfl. 

Cinchona  bark  is  one  of  our  largest  medicinal  imports,  averaging 
(1909-1919)  about  3,5,00,000  pounds,  valued  at  $500,000.  Since  it  is 
on  the  free  list  it  yields  no  revenue.  General  imports  by  principal 
countries  are  given  in  Table  16  and  imports  for  consumption  are 
shown  in  Table  16a.  Imports  of  cinchona  alkaloids  are  given  in 
Table  17. 

1822°— 20 5 
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Table  16. — Imports  by  countries  of  cinchona  bark,  or  other  bark  from  which  quinme  way 

be  extracted,  1909-1918. 


Import «vl  from— 

190) 

Pounds. 

Dollars. 

Net  herlanri  s 

Unitetl  Kingdom 

3, 422. ISl 
15,.V?1 
64,711 

254,475 
1,3HS 

G  erraony 

7  249 

Total 

3,502,423           253,112 

ft 

1910 


Pounds. 


3, 052,. 371 

41,812 
206,300 


Dollars. 


I9J1 


Pounds. 


221,572  ,    3,768,«J5 
3,399  19,233 

:?7..S80 


17,116  ' 


DoMars. 


292,  TfM 
1,2> 


3,300,483 


Z42,OS7  I     3,S26,(MS        297,(34 


Import  Pvl  from — 


Netherlands 

Unitpd  Kingdom 

Gcrnuiiiv.... 

Another 

Total , 


1912 


Poimds. 


2,>i»n,477 
32.  Tin 

IK.. '■!'•:. 


Dollars. 


22S5fiO 

2, 4,'J9 

2,3(r2 

22 


1913 


1914 


Pounds. 


Dollars. 


3,493,945 

29, 6W 

9,610 

20,000 


351,. ')20 

2,CS9 

745 

2,596 


Pounds. 


3,61S9f>»^ 
11,637 

18,043 
220 


Dollars. 


461,247 

I.SIJ 

1.S2: 

26 


2,891,h23 


233,32.3 


3,553,239 


357,490  I    3,648,868        464,412 


Imported  from — 


United  Kingdom 

Peru 

Germany 
All  other. 


1915 


Poimds. 


Netherlands 2,912.242 

S,  147 
lU.fdJ 


Total. 


Dollars. 


556,220 
3,3,")3 


4, 217 


629 


3,944,i>49  I        561,106 


1916 


1917 


Pounds. 


3,657,273 

2S:j,623 

3,874 

933 


1,617 


Dollars. 


726,906 

49,  SI  7 
323 
226 
365 


Pounds.    .  Dollars. 


2,329,664 

l9i,r)S.3 
«27 


633,679 

50,i>40 

124 


3,947,320  777,637 


Imported  from— 


Germany 

Netherlands 

United  Kingdom.. 

Panama 

Ecuador 

Peru 

China 

Dutch  East  Indies . 
Another 


Total. 


9,123 

l..'H3 

2,531,397 

6vVi.S36 

191 S 

Pounds.       Do!lar5. 


6.5'\3S2 

S^414 

29,120 

13,  sr>2 

100,646 

101. 1S> 

,l<r,i.v\] 

4,4!>S 


3,273,628 


17<^,  S7M 
34,?21 
10. 192 

47,v'»"' 

l.tnW 

S10,775 


Table  16a. — Imports  of  cinchona   hark  (or  other  barks  from   irhich  qniniiu  may  be 

tjtractfd)  for  consumption  in  the  United  States,  1909-1919. 


Fiscal  year. 


1909. 

1910. 
1911. 
1912. 
1913. 
1911. 
1915. 
1916. 
1917. 
1918. 
1919. 


Rate  of  duty. 


Free. 


Quantity.  '    Value. 


Value 
per  imit. 


3,  ."102,3^5 
.do 3,;i  .'s.'^OI 

4,1:5.  ,:rvt 
2,i>;r..:r)') 
3,;<  \\'t7.i 

3.'.):.i.i9(i 

3.9.7,320 


.no. 
,do. 
.do. 
.do. 
.do. 
.do. 


.do 2,  .Ml,  397 

.do 1    3,131,95s 

.do 3,8t,0,158 


I2i3.ll2 
250, 7<  3 
341, S90 
2.39,  ls2 
3,>1,.',93 
4(y},411 
5ol,S'l2 
777,  U37 
6.<<'),936 
779,403 
803,081 


$0.07.^ 
.f.77 

.(IV. 

.100 
.127 
.142 
.19.J 
.271 
.24y 
.2Wi 
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Table  17. — Imports  of  cinchona  alkaloids  and  salts  for  consumption  m  the    United 

States,  1909-1919. 


Year. 

Rateofdaty. 

Cinchonidia. 

Quinia.  sulphate  of. 

All  other. 

Ounces. 

Dollars. 

Ounces. 

Dollars. 

Ounces. 

Dollars. 

lynq 

Free 

60,332 
229.243 

17,272 
136,197 
309.395 
2a5,00t) 

69,487 
131,481 
221,272 

S»5,482 

8(»,000 

11,590 

4<),S8<i 
4,219 
14,183 
43,('S'l 
19,502 
8,223 
15,814 
Vt,  590 
20,708 
25,495 

2,065,765 
2,345.472 
2,469,082 
2,3<.8,K40 
2,279,7ai 
2,224,  7(n5 

i,508,9:n 

1,409,228 

623,947 

1,256,172 

2,101,006 

285, 125 
318,375 
^7,241 
3'.l.lll 
3'»7,  \m 
4S»i,Ml 
378,511 

1,022,821 
324, 1^8 
593,019 

1,238,125 

204,207 
337,481 
615,>«0 
539,201 
t4S.  W5 
452,292 
2f«3,3:V1 
231.100 
41S3»>; 
104,(50 
1,147,102 

40. 357 

I'^P 

\'A\ 

do 

do 

32,t.« 
58,942 

I'-I? 

do 

91,  •tW 

r-:.i 

Vi\\ 

do 

do 

131. '.92 
117,915 

lw;.> 

do 

(.<i,0OI 

Vi\H 

1 do 

82, 167 

!  7 :...::::: 

i^M 

do 

do 

143,004 
44,3' 9 

iyi9 

do 

* 

272,  \Z\ 

NUX  VOMICA. 

Xux  vomica  is  the  seed  of  a  tropical  tree  produced  in  India  and 
Cochin  China.  It  is  used  in  the  manufacture  of  its  alkaloids,  of 
which  strychnin.e  Ls  of  chief  importance.  Strychnine  is  a  valuahle 
heart  remedy,  and  is  also  used  extensively  for  poisoning;  vermin. 
Large  quantities  of  nux  vomica  are  employed  in  the  manufacture  of 
its  alcoholic  tincture  and  of  proprietary  remedies  of  the  '*bitter'' 
and  **  tonic"  class. 

Imports. 

Imports  of  nux  vomica  come  chiefly  from  India.  In  1914,  British 
India  furnished  93  per  cent  of  the  total  imports.  In  amount  nux 
vomica  is  one  of  the  largest  American-  drug  imports:  for  the  years 
lQOO-1919  an  average  annual  amount  of  2,881,075  pounds,  valued  at 
?87,548,  was  reported.  Imports  for  consumption  are  shown  in 
Table  18. 

Ta3LE  18. — Imports  of  mix  vomica  for  consumption  in  the  United  States,  1909-1919. 


iw.. 

l':»U. 

l''I2. 

Ian. 

l'<17. 

vm. 


Fiscal  year. 


Prieo. 


Rate  of  duty. 


Quantity 


I  Povndft 

Free '  1,  «;♦>.,  957 

do 2,7:isj,<i2 

do 4,:«i.4f.2 

do 2,^27,1x7 

do 2 ,  :i  * . ,  7;i.j 

do 1,H91,<72 

do 2,  24.),  338 

do 4,  3,>%9t4 

do 2,  44:..  984 

do 2,739,814 


.do 


no 


Vahie. 


•*  I 


$27,370 
35, 170 
AS,  183 
37, 782 
39, 3V) 
32,  MKi 
51,. 'if. 7 

134,3.6 
8»i,U18 

111,711 

348,559 


Value 
per  unit. 


10.016 
.013 
.013 
.016 
.017 
.017 
.022 
.080 
.035 
.040 
.077 


The  prewar  price  for  nux  vomica  averaged  about  5  cents  per 
pound  for  the  whole  seed  and  7  to  8  cents  for  the  powdered.  During 
1917  prices  practically  doubled,  and  although  falling  off  somewhat 
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(luring  1919,  the  whole  seeds  were  quoted  at  13  to  14  cents  per  pound 
in  April,  1920,   r.nd  the  powdered  at  18  to  19  cents. 

IPECAC. 

Ipecac  is  a  root  imported  from  Colombia,  Brazil,  and  Panama.  It 
is  a  high-priced  medicinal,  valued  in  bronchial  diseases  as  an  emetic 
and  as  the  source  of  the  alkaloid,  emetine.  Both  ipecac  and  emetine 
are  used  in  diseases  caused  by  amoebae.  Ipecac  of  American  com- 
merce is  the  wild  product  of  the  South  American  forests  and  attempts 
to  cultivate  it  in  other  tropical  countries  have  usually  been  unsuc- 
cessful. However,  in  India  and  .in  the  Straits  Settlements  small 
scale  cultivation  is  maintained. 

Imports. 

Imports,  which  are  shown  in  Table  19,  averaged  85,023  pounds, 
valued  at  $157,366,  for  the  period  1909-1919. 

Table  19. — Imports  of  ipecac  for  consumption  in  the  United  States^  1909-1919. 


.     Fiscal  year. 

Rate  of  duty. 

• 

Quan- 
tity. 

Value. 

Value 

per  unit. 

1909 

Free 

Pounds. 

35,166 

36,261 

27,651 

41,627 

56,648 

78.654 

137,927 

203,734 

W,672 

60,972 

171,944 

•27,945 

29,7:W 

36,522 

59.828 

86,113 

110,316 

248,408 

484,828 

146,505 

122.281 

378,512 

SO.  795 

1910 

do 

.^ 

1911 

1912 

do 

1,330 

do 

1.440 

1913 

do 

1.580 

1914 

do 

1.400 

1915 

do 

l.S)l 

1916 

do 

2.379 

3917 

do 

1.7J0 

iyi8 : 

do 

2.005 

1919 

do 

2.202 

Prices. 

Wholesale  prices  of  Cartagena  (Colombian)  ipecac  ranged  from 
$1.45  per  pound  in  1912  to  $4.25  during  the  first  part  of  1919.  In 
April,  1920,  this  variety  of  ipecac  was  quoted  at  $3.25  per  poxmd. 
The  Rio  (Brazilian)  ipecac  has  followed  about  the  same  range. 

ACONITE. 

Aconite  is  a  root  imported  from  Southern  Europe;  a  closely  related 
species  comes  from  Japan.  The  leaves  of  the  same  plant,  although 
of  less  value,  are  also  used  to  some  extent.  Aconite  is  a  cardiac 
sedative  and  the  source  of  the  alkaloid,  aconitine,  one  of  the  most 
poisonous  substances  known.  It  is  an  important  medicinal^  though 
used  only  in  small  quantities. 
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# 
Table  20. — Imports  of  aconite  for  consumption  in  the  United  States,  1911-1919. 


Fiscal  year. 


911. 

912. 
vH. 

ylrt. 


•JlJ. 


Rate  of  duty. 


Free.. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 


Quan- 
tity. 


Pounds. 
7,959 

21,3S5 

12,9)6 
4,267 
8,S21 
6,720 

34,2X5 
475 

22,320 


Value. 


1613 

1,721 

1,065 

321 

962 

5:« 

8,721 

119 

4,462 


Value 
per  unit. 


10.077 
.090 
.082 
.075 
.109 

.aso 

.254 
.250 
.200 


Imports. 

Imports  (see  Table  20)  are  small  and  variable.  Before  the  war 
Aconite  came  chiefly  from  Germany  and  Austria-Hungary,  but  dur- 
ing the  war  supplies  have  been  derived  from  Japan  and  Spain.  The 
Japanese  product  is  not  identical  with  the  European  and  is  not  recog- 
nized by  the  U.  S.  Pharmacopoeia,  IX. 
Prices. 

Aconite  root  sold  for  13  to  15  cents  per  pound  before  the  war  and 
the  leaves  were  quoted  at  7  to  8  cents.  In  April,  1916,  the  price  of 
the  former  rose  to  50-75  cents  and  this  level  obtained  during  1917, 
1918,  and  1919.  In  April,  1920,  aconite  root  was  quoted  at  75  -:  5 
cents  per  pound. 

ASAFETIDA. 

Asafetida  is  an  ill-smelling  gum-resin  from  the  Asiatic  deserts.     It 
is  marketed  chiefly  via  England  and  India  and  is  used  in  nervous 
diseases. 
Imports. 

Imports  are  quite  variable  in  amount  and  value;  for  the  years 
1909-1919  an  average  annual  amount  of  92,011  pounds,  valued  at 
$43,934,  was  reported  (see  Table  21). 

Prices. 

Owing  to  its  very  variable  character  prices  of  asafetida  cover  a 
wide  range.  For  the  years  1912-1919  the  wholesale  price  has  ranged 
between  35  cents  and  $4  per  pound.  Asafetida  in  lump  form  was 
quoted  at  S3.50  and  the  powdered  asafetida  at  $4.50  per  pound  in 
April,  1920. 
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Tablb  2l.~Importae^atc^ttida/ortontwnptionmtht  Uniled  StoUt,  1909-1919. 


MANNA. 

Mrhiih  is  the  dried  juice  of  the  ninnna  asli  which  is  cultivated  io 
Sicily.  It  is  nn  importnnt  medicinal  in  the  tropical  Americas,  Porto 
Rico  being  the  chief  American  market.  It  is.  used  as  a  la:iative  nnd 
a8  a  source  of  the  sugar,  mannite.  Tagua-nut  waste  is  a  more  im- 
portant but  recently  developed  source  of  this  little-used  sugar. 

For  the  yeftrs  1909-1919  an  annual  import  of  63,474  pounds  valued 
at  f29,965  was  received.  In  1014  almoi^t  99  per  cent  of  the  imports 
came  from  Italy.     Imports  are  shown  in  Table  22. 

Table  22.— ImporU  o/  manna/or  cormimption  in  the  United  StaUt,  1909-1919. 


PriCM. 

The  price  of  mnnnn  has  not  varied  appreciably  since  1912.  The 
large  flakes  have  averaged  about  90  cents  per  pound  and  the  small 
flakes  about  60  cents  per  pound. 


Jalap  is  the  dried  root  of  a  plant  which  is  native  to  Mexico  and 
cultivated  both  in  that  country  and  in  India.  Jalap  is  one  of  the 
more  important  cathartic  medicinals. 
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Imports. 

Imports  come  wholly,  or  virtually  so,  from  Mexico  and  in  recent 
years  have  fluctuated  largely  both  in  quantity  and  value.  For  the 
years  1909-1919,  imports  (see  Table  23)  averaged  169,977  pounds 
valued  at  $30,188. 

Table  23. — Imports  of  jalap  for  consumption  in  the  United  States,  1909-1919. 


Fiscal  year. 


If*'?. 
I'l  I. 
iHi. 

l''!2. 
I    ■^" 

I'.-:  4. 

1^'7. 

;"-iH. 

IWS. 


pounds. 

Free I     «>,(J96 

.do '    199,905 

.do '    23'»,«)79 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


119,211 
277,275 
2(18,901 
176,047 
201.383 
168,  (.39 
12t.,511 
Q5,103 


115,096 
38,  (-30 
61,415 
27,607 
44,t32 
23,942 
18,485 
13,642 
14,315 
34,238 
40,007 


Value 
per  unit. 


SO.  228 
.190 
.266 
.232 
.161 
.115 
.105 
.067 
.084 
.270 
.428 


Prices. 

From  1012-1019,  prices  of  jalap  have  ranged  from  8-10  cents  per 
pound  in  1915  to  75-80  cents  in  October,  1919.  The  price  quoted  in 
April,  1020,  was  60-75  cents  per  pound. 

DANDEUON  ROOT. 

Dandelion  root  is  an  unimportant  bitter  medicinal  which  is  used 
in  tonics  and  * 'blood  purifiers,"  chiefly  of  proprietary  nature.  It  is 
collected  for  commerce  more  or  less  extensively  in  Germany,  Switzer- 
1.  nd,  Austria,  and  France,  from  both  wild  and  cultivated  phmts.  The 
pi:  nt  has  become  a  pestiferous  weed  in  the  United  States  and  is  not 
cultivated  here  for  drug  use. 

Imports. 

« 

For  the  period  of  1909-1919  the  average  annual  imports  are  86,292 
pounds,  valued  at  $12,013.  Imports  for  consumption  are  shown  in 
Table  24. 

Table  24. — Imports  of  dandelion  root  for  consumption  in  the  United  States,  1909-1919, 


Fiscal  year. 

Rate  of  duty. 

Quau- 

tity. 

Value. 

Value 
per  unit. 

i"«                                

Free 

Povnds. 
17,HS4 
3.-).  019 
72,  2-23 
97.942 

108.  134 

109,  r,.-)8 
112,811 

2*».378 
10.S.713 
149.08.8 

77,165 

$3,a'i8 

2, 436 
4,717 

7,372 

8.  -y^i 

9,389 
12, 137 

6. 487 
23,912 
37,77:} 
16,600 

10. 034 

1    

do 

.068 

i*n 

do 

.  (H>5 

:.' 

do 

.  075 

'.-'.i .                             

..do 

.076 

'.']i 

.do 

.086 

J  *i  '                                                                               _ 

do 

.107 

Mfi 

do 

.220 

;.'7      •••••-•••-•---••---•••••••- 

.do 

.219 

V'U.'.'". '.',['.'.'.'.'.'.'."'."." 

!!...do 

.253 

uvj .' l 

do 

.215 
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Prices. 

Wholesale  prices  of  imported  dandelion  root  have  ranged  from  9f 
cents  per  pound  in  1912  to  40  cents  in  1917.  Prices  in  1919  dropped 
to  about  25  cents.  In  April,  1920,  the  foreign  product  was  quoted  at 
22-23  ( ents  per  pound  and  the  domestic  at  21-22  cents. 

MARSHMALLOW  OR  ALTHEA  ROOTS,  LEAVES,  AND  FLOWERS. 

Marshmallow  or  althea  roots,  leaves,  and  flowers  are  mucilagenous 
drugs,  formerly  imported  from  Germany,  but  since  the  war,  from 
Italy,  Spain,  und  France.  As  medicinal  agents  they  are  of  negligible 
importance  though  occasionally  used  as  demulcents  and  in  poultices. 
Marshmallow  root  although  no  longer  used  in  the  manufacture  of 
"marshmallow"  confectionery,  was  the  original  mucilagenous  con- 
stituent from  which  this  product  received  its  name.  The  use  of 
marehmallow  root  in  confectionery  has  now  been  largely  replaced  by 
such  substances  as  gum  arable. 

Imports. 

Imports  from  1911  to  1916  averaged  only  about  5,000  pounds, 
valued  at  less  than  $1,000.  Since  1917  imports  have  increased 
greatly,  for  1917-1919  the  average  annual  import  was  19,962  pounds,* 
valued  at  $5,995.     (See  Table  25.) 

Table  25. — Imports  of  marshmallow  or  althea  for  consumption  in  the  United  States, 

1910-19iy. 


Fiscal  year. 

Rate  of  duty. 

Qtian- 
tity. 

Value. 

Value 
per  unit. 

1910 

Free 

Pounds. 

50 

3,380 

4,270 

6,049 

6,645 

7,242 

23,120 

24,246 

12,519 

f8 

301 
538 
514 
1,209 
1,936 
5,&46 
6,824 
5,316 

9ai60 

rii 

do 

.089 

1913 

do 

.126 

1914 

do 

.085 

1915 

do 

.182 

1916 

do 

.267 

1917 

....do 

.252 

1918 

do 

.281 

1919 

do 

.425 

Prices. 


Wholesale  prices  of  the  whole  althea  root  have  ranged  in  recent 
years  from  16  cents  per  pound  in  1914  to  50  cents  in  1916.  The 
cut  root  was  quoted  at  22-25  cents  per  pound  in  January,  1914,  and 
increased  in  price  to  80-82  cents  in  January,  1919.  The  price  of 
whole  althea  root  in  April,  1920,  was  25-27  cents  per  pound. 


CARDAMOM  SEEDS. 


Cardamom  seeds  are  the  dried  seeds  of  an  Indian  plant  and  are 
used  chiefly  as  an  aid  to  the  action  of  other  drugs  in  cordials  and 
tonics.  India  itself  is  the  chief  consuming  country.  The  largest 
exports  from  Sojith  India  were  in  1914-15  and  amoimted  to  5|850 
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tons.    Of  these  the  United  Kingdom  took  49  per  cent,  Ceylon  36 
per  cent,  and  Germany  15  per  cent. 

Imports. 

From  1909  to  1919  imports,  which  come  principally  from  India 
and  East  Indies,  averaged  144,528  pomids  valued  at  $78,149.  (See 
Table  26.) 

Prices. 

Cardamom  seeds  have  not  shown  any  great  price  fluctuation  since 
1912,  ranging  usually  between  60  cents  and  $1.25  per  pound. 

Table  26. — ImporU  of  cardamom  audfor  tonxwm/pivm  in  the  United  States,  1909-1919. 


Fiscal  year. 


1<»10. 

1H12. 
Ivi3. 

1V15. 

1-J17. 


Rate  of  duty. 


W9. 


Free... 

do.. 

do.. 

do.. 

do.. 

do.. 

do.. 

do.. 

do.. 

do.. 

do.. 


Quan- 
tity. 

Value. 

Pounds. 

104,981 

K%612 

126,267 

51,740 

94,398 

45,788 

81,964 

47,403 

113,461 

104,287 

80,782 

72,14« 

152,679 

106,180 

225.687 

119, 162 

314,464 

88.605 

255,318 

108,606 

139,808 

70,114 

Value 

per  unit 

of  quaz»* 

tity. 


10.434 
.410 
.4&5 
.578 
.919 
.893 
.605 
.528 
.413 
.425 
.502 


COCCULUS  INDICUS. 

Cocculus  indicus  is  a  poisonous  berry,  imported  from  India  and  used 
to  a  slight  extent  in  ointments  for  the  destruction  of  skin  parasites. 
Inporta. 

Since  cocculus  indicus  is  imported  most  frequently  as  ''fish  ber- 
ries/' it  is  difficult  to  obtain  accurate  statistics  of  importation.     Im- 
ports classified  as  cocculus  indicus  have  been  very  small  and  of  prac- 
tically no  significance. 
Prices. 

The  prewar  price  of  cocculus  indicus  was  about  3  cents  to  5  cents 
per  pound.  This  price  doubled  during  the  last  quarter  of  1917,  and 
stea<iily  increased  imtil  in  July,  1919,  it  was  quoted  at  85  cents  to 
Si  per  pound.  By  April,  1920,  however,  the  price  had  dropped  to 
2&-30  cents. 

SALEP  OR  SALOP. 

Salep  or  salop  is  a  mucilaginous  root  which  constitutes  an 'important 
article  of  food  in  Asia  Minor.  It  is  sometimes  prescribed  in  the  diet 
of  invalids,  but  its  use  is  obsolete  in  American  practice. 

For  the  years  1912-1915  a  total  value  of  $3,035  is  reported  for  the 
imports.  No  import  statistics  since  1915  are  recorded.  Neither  im- 
port value  per  pound  nor  domestic  wholesale  prices  are  available. 
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BALM  OF  GILEAD. 

Balm  of  Gilead  is  a  resinous  juice  formerly  used  in  medicine  and 
cosmetics,  but  now  obsolete  in  American  commerce.  Neither  price 
nor  import  statistics  are  available. 

Drugs  Not  Specially  Providbd  For  in  the  Tariff  Act  blt  for 

WHICH  Import  Statistics  Are  Ayaiulble. 

SENNA. 

Senna  leaves  are  obtained  from  two  closely  related  shrubs,  one 
occurring  wild  in  Egypt  (Alexandria  senna)  and  the  other  cultivated 
in  India  (Tinnevelly  senna).  It  is  used  as  a  mild  cathartic,  and  is 
one  of  the  most  important  drugs  of  its  class.  A  pound  corresponds 
to  100-120  medicinal  doses. 
Production. 

Senna  is  not  produced  commercially  within  the  territorial  limits  of 
the  United  States,  but  an  attempt  to  cultivate  it  in  Texas  about  1905 
has  been  noted.  The  crop  is  dependent  on  cheap  labor  and  a  tropical 
climate.  The  chief  centers  of  production  are  in  Northern  Africa, 
Arabia,  and  India.  The  senna  of  the  two  former  countries  is  the 
product  of  wild  plants,  and  is  collected  in  the  deserts  by  "the  natives. 
Indian  senna,  on  the  other  hand,  is  extensively  cultivated,  and  under 
war  conditions  a  considerable  increase  of  production  took  place.  Ex- 
treme adulteration,  caused  by  higher  prices,  together  with  Indian  and 
English  export  restrictions,  greatly  upset  the  market,  and  a  consider- 
able decrease  in  acreage  is  said  to  have  resulted. 
Imports. 

Senna  is  the  largest  American  drug  leaf  import,  both  in  quantity 
and  value.  For  the  years  1909-1919  an  average  annual  amount  of 
2,936,846  pounds,  valued  at  $333,309,  is  reported.  In  1914  Egypt 
furnished  42.2  per  cent  of  the  imports,  British  India  34.7,.  England 
18.1,  and  the  remainder  came  from  France,  Germany,  and  Italy. 
Imports  are  shown  in  Table  27. 

Table  27. — Imports  of  senna  leaves  for  consumption  in  the  United  States,  1909-1919. 


Fiscal  year. 


1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


Rate  of  duty. 


Free.. 

do 

.....do 
do 


Quantity. 


Pottnii. 

2,150,553 

2,664,462 

3,063,2r5 

8,164,003 

do i    2,634,117 

do '    2,454,772 

do 2,180,288 

do '    2,704,400 

do 5,161,315 

do I    3>675,066 

do 2,654,060 


Value. 


190,856 
129,220 
143,846 
154,0U 
150,554 
173,054 
209,313 
361.881 
844,733 
771,067 
028,862 


Value 

per  unit. 


10.046 
.060 
.047 
.MO 
.0S7 
.070 
.006 
.129 
.166 
.216 
.246 
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Prifes. 

Tinnevelly  senna  has  ranged  in  price  from  6-12  cents  per  pound  in 
1912  to  a  maximum  of  27-37  cents  in  1916,  and  at  the  end  of  1919 
was  quoted  at  14-20  cents.  Alexandria  senna  has  ranged  from  22 
cents  to  $1.20  a  pound  during  this  period.  In  April,  1920,  Tinnevelly 
s*nna  leaves  were  quoted  at  15-20  cents  per  pound  and  the  whole 
Alexandria  leaves  at  85  cents  to  SI  per  pound. 

ALOES. 

Aloes  is  the  dried  juice  of  a  tropical  plant  and  is  commonly  classed 
as  a  gum.  Several  varieties  are  known,  but  the  most  common  is  im- 
ported from  Curasao,  Dutch  West  Indies.  Aloes  is  a  cathartic,  and 
is  an  ingredient  of  many  proprietary  pills.  Aloes  is  produced  in  the 
West  Indies  (Curasao  aloes) ;  in  northwestern  Africa  (Socotrine  aloes) ^ 
and  in  southern  Africa  (Cape  aloes).  No  production  in  the  United 
States  is  reported. 
Imports 

Imports  are  of  crude  aloes,  and  for  the  years  1909  to  1919  an  aver- 
age annual  import  of  1,059,299  pounds,  valued  at  S85,351,  was  re- 
ceived.    (See  Table  28.) 
Prires. 

Prices  vary  greatly  for  the  four  different  varieties  of  aloes.  True 
Barbados  aloes  is  the  most  costly,  averaging  about  SI  to  SI. 25  per 
pound.  Socotrine  aloes  formerly  sold  for  about  25  cents  per  pound, 
but  diuing  1919  and  early  1920  the  price  has  been  in  the  neighborhood 
of  80-90  cents.  Curasao  and  Cape  aloes  both  sell  for  about  10-15 
cents  per  pound. 

Table  28. — ImpcrtM  ofaioeafor  consumption  in  the  United  States f  1909-1919. 


Fiacalyeur. 


!  ! 

lUleofdaty.  Quantity.      Valoe.   '  p^^''^^^ 


(1^ 
071 


PwndM.  < 

^•9 Free I  671.257  $4n.<«3          10.000 

M'» do &44  .•r7  57,6.>  i           .(*r) 

' '1 do «N<.3ri5  71/44               .cr7u 

I'^i do C^>>.229  52,:.V1  ,            .f/79 

I^U do 9r<*.279  77,9^^  ' 

N4 '. do 91^.  4/2  64, '^J 

l''-^ do *i:>i.\^  9f)/'^l 

'  •• do l.'/C^n  Villifj 

•^1- do l,Zy..>l  97>»C  !             .<I7» 

I'!"* do i,2:>j.yj5       v>.^; '         jrrr 

l-l^ do 1,M4,1*«       137,ai7  1  .OW 

-— I 

RHUBARB. 

Medicinal  rhubarb,  which  differs  botanically  from  the  common 
garden  species,  is  the  underground  stem  and  root  of  several  plants 
of  Chmese  origin.  Efforts  to  cultivate  medicinal  rhubarb  outsicle  of 
China  have  not  been  commercially  successful.  Rhubarb  is  a  laxative 
uid  cathartic,  being  especially  valued  in  ailments  of  children* 
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Imports  of  rhubarb  root  haTe  averaged  about  150,000  potrnda, 
valued  at  approximately  (18,000  (1909-1919).  Imports  are  shown 
in  Table  29. 

Tabu  29.^ImporU  <4  Tkubaebfiir  ccmtamplion  m  tkt  UniUd  Slata,  1909-1919. 


For  the  yeara  1912  to  1920  prices  of  the  dried  rhubarb  have  ranged 
from  13^  cents  per  pound  in  January,  19)6,  to  $1.80  in  October,  1919. 
The  high  dried  roots  in  April,  1920,  were  quoted  at  $1.20  per  pound 
and  the  powdered  rhubarb  at  $1.40. 

OHRIS  ROOT. 

Orris  root  is  produced  chiefly  in  Italy  and  Germany  and  med  in 
perfumes  and  dentifrices.  An  attempt  to  cultivate  orris  root  gener- 
ally throughout  the  United  States  was  made  by  a  private  company 
about  10  to  16  years  ago.  As  an  industry,  however,  it  has  not 
developed  to  any  appreciable  extent. 
Inforts. 

Orris  root  is  imported  almost  wholly  from  Italy.  The  average 
imports  for  the  years  1909-1919  were  527,207  pounds,  valued  at 
$51,789.     (See  Table  30.) 

Tablb  30.— /mportf  of  orrit  root  Jot  onuumption  tn  tht  Unitid  Stata,  1909-1919. 
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Prirefl. 

The  price  of  the  principal  grade  of  orris  root  (Florentine,  whole) 

has  risen  from  10  cents  to  about  30  cents  per  pound  in  the  period 

1912-1919.     In  April,  1920,  the  price  had  decreased  to  15-16  cents 

per  pound.  

CHAMOMILE  FLOWERS. 

Chamomile  flowers  are  the  dried  flowers  of  several  species  of  pinnts 
occurring  both  wild  and  cultivated  in  Germany  and  eUewhere  in 
Europe.  American  imports  are  said  to  be  largely  used  by  German 
physicians  and  in  proprietary  medicines  for  the  diseases  of  women. 
This  drug  has  extensive  use  in  Germany  and  that  country  utilizes  a 
large  portion  of  her  production,  besides  importing  from  other  Euro- 
pean countries.     Hamburg  is  the  center  of  this  trade. 

Imports. 

For  the  years  1910-1919  an  average  annual  value  of  S23,822  is 
reported.  Germany  and  Austria-Hungary  were  formerly  the  prin- 
cipal sources  of  supply,  although  Belgium,  Spain,  and  Japan  have 
furnished  considerable  quantities. 

Prkeg. 

Several  varieties  of  chamomile  flowers  are  quoted  in  the  New  York 
wholesale  drug  market.  Prices  for  Roman  chamomile  flowers  have 
ranged  from  15  cents  in  July,  1914,  to  $1.50  per  pound  in  October, 
1917.  Hungarian  style  chamomile  was  worth  about  10-12  rents 
before  the  war  and  has  gradually  increased  until  in  April,  1920,  it 
was  quoted  at  52-54  cents  per  pound. 

Table  31. — Imports  of  chamomile  flowen  for  eonmmption  m  the  United  States,  J^j9~ 

1919. 


Fiscal }  e:ir. 


Rate  of  duty. 


Free. 


.do. 
.do. 
.do. 
.do. 
.do. 


Value. 


$7,528 
19,617 
19, 110 
17,227 
14,176 
6,262 


Fiscal  rear. 


HaUofdity.        Valj 


1915 Fr<»> tlZ  V.Z 

1916 do T  '.i 

1917 tio M  UJ 

1918 do 4;  -^. 

1919 do 14. iM 


COLOMBO  ROOT. 

Colombo  root  is  a  bitter  medicinal  used  for  the  same  purp^fSf-s  as 
gentian,  but  it  is  not  an  important  medicinal.  The  plant  grows  wiid 
&D(1  is  also  cultivated  in  Africa. 

Imports  hav^  been  small.  For  the  years  1909-1919  thp  av^r^^e 
annual  amount  of  21,385  pounds^  valued  at  $1,350,  is  rej>^>rU'd-  CS^v 
Table  32.) 
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Table  32. — Imports  of  Colombo  for  covisumpiion  in  the  United  States^  1909-1919. 


Fiscal  year. 


1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


Rate  of  duty. 


Pounds. 

3,023 

2,288 

8,436 

16,384 

27,565 

4,587 

8,751 

48,867 

93,349 

.do I      20,759 

.do I       2,196 


Free.. 

do, 

do. 

do. 

do. 

do. 

do. 

do. 

do. 


Quan- 
tity. 


Value. 


iim 

94 
610 
613 
794 
134 
458 
3,442 

3,061 


Value 

per  unit. 


taoss 

.041 
.072 
,0B7 
.029 
.029 
.052 
.070 
.054 
.147 
.230 


Prices. 

The  prewar  price  of  Colombo  root  was  about  6-8  cents  per  pound. 
This  was  doubled  in  1917,  and  during  1918  and  1919  the  price  was 
further  increased  to  about  25  cents  per  pound.  In  April,  1920,  it 
was  quoted  at  15-16  cents. 

OTHER  FOREIGN  DRUGS. 

The  most  important  of  these  will  be  mentioned  under  "Exotic 
drugs  cultivated  in  the  United  States,''  which  follows.  Others  of 
some  importance  are  quassia,  chiretta,  myrrh,  ben:,  ►in,  guaiac,  cal- 
amus, triticum,  pareira  brava,  scammony,  areca  nuts,  strophanthus, 
styrax,  and  squills.  Import  statistics  for  all  other  drugs,  which  are 
grouped  in  the  general  classifications,  are  shown  in  Tables  33  to  37. 

Table  33. — Imports  of  all  other  drugs,  such  as  beans,  berries,  etc.,  which  are  natural  nnd 
uncompounded  drugs,  not  adxmnced  in  value  or  condition,  1909-1919. 


Year. 


1909. 
1910. 
1911. 
1912. 
1913. 
1914. 


Rate  of  duty. 


Free... 
....do. 
....do. 
....do. 
....do. 
do. 


Value. 


•707. 183 
730, 397 
841,0('i4 
973,(523 
ft36, 750 
390,034 


Value. 


$72fi,675 

6S0.343 

1, 142. 7'il 

1,277,7>3 

l,7lO,.Vi6 

770,262 


lAct  of  1913  specifies  "not  containing  alcohol." 

Table  34. — Imports  of  all  other  drugs,  such  as  beans,  berries,  etc.,  which  are  natural  and 
uncompounded  drugs,  advanced  in  valu£  or  condition,  1909-1919. 


Year. 


1909. 


1910. 
1911. 
1912. 
1913. 
1914. 
1914> 
1915. 
1916. 
1917. 
1918. 
1919. 


Rate  of  duty. 


}  cent  per  pound  plu.«i  10  per 
cent. 


Pounds. 
625,899 

1,512,688 
1,437,008 
1,550,039 
1,313,562 

do ,    1,544,253 

10  per  cent I    1, 776,386 

do I        590,653 

do '        482, 432 

do I    1,434,577 

do 401.624 

do I        332.850 


.do. 
.do. 
.do. 
.do. 


Quantity. 


Value. 

Dutv 

Value  per 

collected. 

unit. 

$181,751 

S19,739 

10.390 

966,483 

30,430 

.176 

147,311 

18,323 

.103 

152,675 

19,142 

.099 

182,732 

21,557 

.1.39 

104,309 

14,291 

.068 

113, 165 

11,316 

.065 

72,551 

7,255 

.122 

79,385 

7,938 

.164 

273,403 

27,340 

.190 

78, 918 

7,891 

.196 

162,533 

16,253 

.488 

rem  rate. 


Percent. 

10.86 

10.42 
12.44 
12.54 
11.80 

13. 70 
10.  (K) 
10.  Of) 

10.  on 

10  00 
10.00 
10.00 


^Act  of  1913  spedftes  "and  not  containing  alcohol." 
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well  as  in  the  United  States.  It  is  a  perennial,  not  hardy  north  of 
New  York,  and  requires  careful  handling  and  cultivation,  being  very 
liable  to  insect  and  disease  damage.  The  estimated  domestic  produc- 
tion for  1918  was  166,000  pounds  of  herb,  stems,  and  leaves,  and 
22,000  pounds  of  root.  Sixty  growers  were  engaged  in  cultivation, 
utilizing  a  total  of  274  acres.  Yields  of  600  pounds  of  herb,  and  160 
pounds  of  root  per  acre  are  reported.  California,  Michigan,  Pennsyl- 
vania, and  Indiana  ranked  in  acreage  in  the  order  given.  Destruc- 
tion of  the  crop  by  the  potato  stalkborer  was  reported  by  some 
California  growers.  The  market  is  said  to  have  been  somewhat 
oversupplied  by  domestic  production. 

Belladonna  is  valued  for  its  alkaloids,  of  which,  according  to  the 
United  States  Pharmacopoeia,  the  leaves  should  contain  not  less  than 
0.8  per  cent  and  the  roots,  0.45  per  cent.  American  cultivation  is 
said  to  have  furnished  products  considerably  above  this  standard. 
Atropine  and  hyoscyamine  are  the  chief  alkaloids  of  belladonna.  Atro- 
pine is  of  extreme  importance  in  the  surgery  of  the  eye.  It  is  derived 
chiefly  from  belladonna,  but  may  also  be  obtained  from  certain 
related  plants,  particularly  scopola,  a  substitute  found  in  Europe 
and  Japan.  The  latter  has  been  used  extensively  in  the  manufacture 
of  **  belladonna  plasters,^*  and  is  believed  to  be  important  in  the 
recently  developed  Japanese  manufacture  of  atropine  and  related 
alkaloids. 

Imports. 

Statistics  for  imports  of  belladonna  are  not  given  in  Commerce  and 
Navigation  of  the  United  States,  but  during  the  fiscal  year  1914 
141,074  pounds  of  leaves  and  65,886  pounds  of  roots  were  imported.^ 
The  imports  of  leaves  and  roots  in  1917  amounted  to  approximately 
33,000  pounds. 

Prices. 

From  14  cents  per  pound  in  1913  the  price  of  belladonna  leaf  rose 
to  $1.85  to  $2  in  1916;  the  price  of  belladonna  root  increased  from 
9  cents  per  pound  in  1913  to  $3.50  to  $5  in  1917.  The  end  of  1919 
found  the  leaf  quoted  at  30-35  cents  per  pound  and  the  root  at  55-65 
cents.  This  decline  is  thought  to  have  been  caused  by  the  slackening 
of  war  demands  and  the  bearish  attitude  on  the  part  of  the  trade  as 
much  as  to  actual  domestic  oversupply  or  to  foreign  belladonna 
which  is  again  appearing  on  the  market.  The  alkaloid,  atropine,  was 
quoted  at  $55  per  ounce  during  1917,  but  since  that  time  prices 
have  fallen  off  somewhat.  In  April,  1920,  the  alkaloid  was  quoted 
at  about  $20  per  ounce  and  atropine  sulphate  at  $15  per  ounce. 

^  ■  I  ■-  -  -M    ■  I  I  ■  II  mm  M^^^i^— I       ■       I  ^»  ■  —  »     I  ■  M  ■^fc^—  ■■  »—  .fc  ....■-  ■■■■■!  ■  ■  11        ■  I  ■  .  — 

>  Import  figures  for  1914  are  glTen  (or  all  drugs  and  chemicals  Ui  Misc.  Series  No.  82,  U.  S.  Dept.  of 
Commerce. 
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donna  or  henbane,  but,  owing  to  the  lesser  demand,  it  has  attracted 
less  comoierciai  attention.  Successful  production  is  reported  from 
Virginia,  South  Carolina,  Indiana,  Wisconsin,  Minnesota,  and  Cali- 
fornia, usually  in  small  plats.  The  plant  has  also  escaped  and  grows 
luxuriantly  in  the  mountains  of  the  Pacific  Northwest,  where  con- 
siderable quantities  were  collected  during  the  war.  Owing  to 
unfamiliarity  of  collectors  with  proper  methods  of  collecting  and 
handling  the  product,  some  difficulty  was  experienced  in  disposing 
of  this  crop.  The  production  in  1917  was  estimated  at  10,000  pounds. 
The  potency  of  American  digitalis  is  claimed  to  be  unusually  high, 
and  the  production  of  a  domestic  supply  fully  equal  to  the  demand  is 
probably  conditioned  only  on  stabilization  of  price  at  a  figure  which 
will  allow  American  producers  to  grow  the  plant  profitably.  In 
1914  imports  of  22,371  pounds,  valued  at  $1,874,  were  received. 
Prices  have  ranged  from  8  cents  per  pound  in  1914  to  90  cents  in 
April,  1916.  In  April,  1920,  dome^ic  digitalis  was  quoted  at  22-25 
cents  per  pound  and  the  imported  product  at  30-32  cents. 

CANNABia 

Cannabis  is  usually  known  as  cannabis  indica,  Indian  hemp,  or 
hasheesh  (hashish).  It  was  formerly  imported  exclusively  from 
India,  but  recent  experiments  have  shown  that  hemp  of  equal  drug 
value  can  be  produced  in  almost  any  subtropical  region.  Quantity 
production  has  taken  place  in  Virginia  and  South  Carolina,  and  prob- 
ably elsewhere  in  the  United  States.  Because  of  the  high  export 
duty  levied  by  the  Indian  Government  on  cannabis  the  price  of  the 
domestic  commodity  has  been  considerably  lower  than  that  of  the 
imported,  although  tests  have  shown  the  American  cannabis  to  be 
fully  equal  to  the  Indian.  American  production  is  believed  sufiScient 
to  supply  all  domestic  needs.  Cannabis  is  used  in  medicine  to  relieve 
pain  and  to  produce  sleep. 

Cannabis  may  be  considered,  to  a  certain  extent,  as  a  substitute 
and  commercial  rival  of  opium,  although  the  uncertainty  of  its  action 
has  prevented  it  from  becoming  as  widely  used.  It  produces  an 
intoxication  somewhat  similar  to  that  of  alcohol,  but  while  its  habit- 
forming  tendencies  are  still  a  matter  of  dispute,  its  continued  use  is 
admitted  to  produce  mental  and  physical  degeneration.  Oriental 
Governments,  especiaUy  those  of  India  and  Egypt,  have  found  it 
necessary  to  regulate  its  use  strictly.  Cannabis,  however,  is  the  only 
important  narcotic  not  included  in  the  scope  of  the  Harrison  narcotic 
law.  As  regards  Federal  legislation,  its  use  is  only  limited  by  the 
provisions  of  the  food  and  drugs  act,  which  require  statements  of  its 
presence  on  the  labels  of  medicines  containing  it  and  a  Treasury 
decision  (T.  D.  35719),  under  which  it  is  admitted  at  the  ports  on 
filing  of  a  bond  to  insure  its  use  for  medicinal  purposes.     This  lat- 
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Prices  and  Domestic  Prodactioii. 

The  price  of  wormseed  has  ranged  from  19  cents  per  pound  in  1912 
to  $1.50  in  1916.  Levant  wormseed  was  quoted  at  S1.30  in  June, 
1930.  From  a  prewar  price  of  |25  per  pound,  the  price  of  santonin 
has  risen  to  $175  (Jime  21,  1920).  The  high  price  of  santonin  and 
the  large  field  for  its  use  have,  therefore,  occasioned  much  interest  in 
the  cultivation  of  Levant  wormseed.  In  America  a  single  firm  has 
experimentally  undertaken  it,  and  reports  promising  results  on  a 
smaU  scale. 
Imports. 

The  imports  of  wormseed  are  not  shown  in  the  published  statistics, 
but  in  1914,  81,482  pounds,  valued  at  124,356,  were  received  prin 
cipally  from  Russia  and  Germany.  Imports  of  the  prepared  santonic 
and  its  salts  are  shown  in  Table  38. 

Table  38. — Importufor  conmmption  in  the  United  States,  1909-1919, 

A.— SANTONIN    AND    ALL    SALTS    OF,   CONTAINING    80    PER    CENT    OR    MORE    01 

SANTONIN  (ACTS  OF  1887  AND  1900). 


Fiscal  year. 


1909.. 
1910 ». 
1910*. 
1911.. 
1912.. 
1913.. 
1914.. 


Rate  of  duty. 


11  per  pound 

do 

50  oent<t  per  pound . 

do 

do 

do 

do 


Quantity. 


Pounda. 
7,257 
110 
7,281 
4,291 
3,090 
1,981 
1,762 


Value. 


S15,549 
222 
52,553 
39,678 
39,956 
44,358 
41,674 


Duty 

collected. 


»7,257 

110 

3,640 

2,145 

1,545 

990 

881 


Value 
unit. 


I  Average 
ad  valo- 
rem r^te 


12.14 

2.09 

7.22 

9.25 

12.93 

22.39 

23.64 


Perceni 

49. 

f.. 
5. 
3 

Z 


<  Act  of  1897.  July  1  to  Aug.  5, 1909. 


<  Act  of  1900,  Aug.  6, 1909,  to  June  30. 1910. 


B.— SANTONIN  AND  ITS  COMBINATIONS  WITH  ACIDS  NOT  SUBJECT  TO  DUTY  (AC 

OF  1913). 


1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


Free. . 

do. 

do. 

do. 

do. 

do. 


Poundi. 

3,467 

912 

30,925 

111 

223 

1,125 


183,454 

25,558 

586,850 

3,966 

7,502 

49,688 


S24.07 
28.02 
28.04 
35.73 
S3. 64 
44.17 


Perce 


•1 


VALERIAN. 

Valerian  root  is  cultivated  and  also  grows  wild  in  England  and  coii 
tinental  Eiurope.  It  is  used  as  a  sedative  in  nervous  diseases  and  i 
a  common  ingredient  of  remedies  for  the  diseases  of  women.  Th| 
plant  thrives  well  under  experimental  conditions  in  America,  and  j 
understood  to  have  been  commercially  produced  on  a  small  scal^ 
Valerian  is  cultivated  on  a  rather  extensive  scale  in  Holland,  Bel 
gium,  Germany,  France,  Austria,  England,  and  Japan.  Yields  d 
2,000  pounds  or  more  of  the  roots  and  rhizomes  per  acre  are  reported 
Imports  are  noi  shown  separately  in  the  official  statistics,  but  i| 
1914  amounted  to  66,233  potmds,  valued  at  $4,357. 
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Tabli  39.— Import*  afiagtfoT  eontumption  m  Uu  JMud  SWtt  (1909-/919). 


PTRETHRUH,  DALMATIAN,  OK  INSECT  FLOWERS. 

Insert  flowers  have  been  cultivated  for  some  years  in  a  small  way 
by  a  single  firm  in  California.  They  are  produced  in  considerable 
quantities  in  D&lmatia,  Au.'ttria,  but  in  recent  years  a  very  extensive 
cultivation  has  been  carried  on  in  Japan,  which  country  now  domi- 
nates the  world  market.  As  the  name  indicates,  insect  flowers  are 
chiefly  used  as  an  insecticide,  particularly  against  household  and 
library  insects;  they  are  rarely  or  never  used  in  medicine. 

Importa  of  pjTothnun  were  not  published  in  Commerce  and 
Navigation  of  the  United  States  prior  to  1916.  The  rapidly  iD<Teas- 
ing  importance  of  the  commodity,  however,  ia  shown  by  the  con- 
siderable increase  in  importa,  which  are  given  in  Table  40.  Tlie 
closed  variety  of  insect  flowers  increased  In  price  from  32-34  cents 
per  pound  in  1914  to  55  cents  in  1916.  Powdered  insect  flowers  in 
ApriJ,  1920,  were  quoted  at  $1  per  pound. 


Tablb  40. — AnporU  of  pyrelhru 


!■«  for  eontumption  i%  the  United 


n«»ir««. 

„„.,.„„. 

QuuiUUfls.!  Valuu. 

p™~i.. 

MA,M4  .    »4.m 
l.AIH.X;)       311,909 

i.Tas.m:  «22,7Si 

1 

n  Importod,  comliif  prlsdpsUj  In 


1  Aualfift-Him£V7  and 
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No  exact  statistics  of  exportation  or  production  of  other  individual 
American  crude  drugs  are  available.  Values  of  "All  other  root^ 
herbs,  and  barks'*  exported  for  the  years  1909-1918  are  given  in 
Table  43.  These  products  in  prewar  years  went  chiefly  to  Gormaiiv. 
Since  the  war,  England  has  greatly  predominated  in  our  export 
trade,  Canada  ranking  second. 


Table  4l.^Whole9aU  prices  of  gin9eng  at  New  York,  191f-l920. 

(Dollars  per  pound.] 


1912. 

January 

April 

July 

Octoljer 

1913. 

January , 

April 

July 

October 

1914. 

January 

April 

July 

October 

1915. 

January 

April 

July 

October 

1916. 

January 

April 

July 

October 

1917. 

January 

AprU 

July 

October 

191S. 

January 

April 

July 

October 

1919. 

January 

April 

July 

October 

1920. 

January 

April 


Cultivated. 


ft.00 

6.00 

6.0O-6.50 

6.50-7.50 


5.SO-6.00 
5.50-6.00 
6.0O-5.50 
5.00-5.50 


5.00-5.50 
6.00-5.50 
6.00-5.50 
5.00^60 


6.0CV-5.60 
5.00-5.50 
5.00-5.50 
5.00-5.50 


5.0(HS.50 
6. 00-5. 50 
5.00-5.50 
4.26-5.60 


4.26-5.60 
4.26-5.50 
4.26-5.60 
4.25-5.60 


4.25-5.50 

4.26-6.50 

4. 50-5. 00 

4.60 


4.50 

4.50 

4.50 

4.60-6.60 


4.50-6.60 
4.50^.60 


Wild  north- 
western. 


6.0O-  6.-25 
6.50 
6.50 
6.50 


7.25- 7.50 

7.25-  8.00 

6.26-  7.00 
6.26-  7.00 


6.25-  7.00 
6.25-  7.00 
6.25-  7.00 
7.25-  7.50 


7.26-7.50 
7.25-  7.50 
7.25-  7.50 
7.25-  7.50 


7.26-  7.50 

7.24-  7.50 

7.25-  7.50 
6.60-  6.75 


6.60-6.75 
6.50-  6.75 
6. 50-  6, 75 
6.60-6.75 


6. 50-  6. 75 
6.50-  6.75 


12.00-15.00 


15.00-20.00 


16.00-20.00 
16.00-20.00 


Wild 

southern. 


6.60-5.75 

6.50 

4.76-  5.00 

6.50-6.00 


7.00-  7.25 
7.00-7.25 
6.00-  6.26 
6.0O-  6.25 


6.0O-  6.26 
6.00-  6.25 
6.00-  6.25 
7.00-  7.25 


7.00-  7.26 
7.0O-  7.25 
7.00-  7.25 
7.00-  7.25 


7.00-  7.25 
7.00-  7.26 
7.00-  7.25 
6.26-  6.60 


6.26-  6.50 
6.26-  6.50 
6.26-  6.50 
6.26-  6.60 


6.26-  6.50 
6.25-  6.50 


7.50-12.00 


12.00-16.00 


13.00-16.00 
12.00-16.00 


Wild 


6.25-fi.'» 
6.i"f 

7.00-7.2:, 


7.25-7.' 
7.2.>viiJ 
6.25  "..i»i, 
6.25-7.lii 


6.25-7.(11 

6.2.V7.1H 
6.2o-7.{il 
7. 00-7.  J 


7.00-7.?' 

7. 00-: 

7.01^-7 

7. 00-: 


-7.2i 
-7.2 


01 


7.00-7.: 
7,007.: 
7.00-7.2 
6.2^-^.5 


6.25  6.3 
6l  25-'>.  0 
6. 2.>  »•-  o 
6. 26-^.  J 


(i.  25-^«. : 
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Table  42. — Domestic  export$  of  ginaeng^  1909 -tUlS. 


ExpoctadUh- 

1908 

1910 

1<'11 

Pounds. 

Dollars. 

Pounds. 

DoUWB. 

Poondi. 

Dolkn. 

Ca.n3clA. 

190 

152 

192,002 

50 

12 

l,40r? 

1,436.761 

37S 

63 

22 

ISS 

Cbina 

1,897 
184,  S50 

10,050 
1,259,429 

X>  1                 J3f) 

n4<ngtrnrf|r 

t5i,9i:  1       1,087.  &^ 

Ja^^kzi .  . 

AUoai«re 

iii' 

700 

Tntal 

186,258 

1,270,179 

192.406 

1,439,434  '     1S:.9M         LOK.JB 

1 

Axna 


is*- 


Islands. 


Tfltol. 


1912 


Pounds. 


66 
30 
154,749 
51 
390 
22 


155,308 


DoUars. 


Pounds. 


396 

100 

1,115,064 

300 

2,46.3 

78 


T 


90  €^ 

280  t  IS 

219,44.)       UMi.<:'' 

140  I  6  9 

185  '  7**5 

I3.Ua 


2. --4 


l,7fej 


4  ^?!l 


1,119,301       221,901       L6fia  731       21^  4^ 


X 


'^^^>^s^ 

<j   .''* 

^\-z^anfL 

h-»'aa -  -  - 

"^ ' "  -Irppine  IslaDd-^- 


TottL. 


Pounds. 


1,169 

3,916 

97,506 

503 


DoDacs.      Pooadi. 


I 


8,4^ 

33.777 

875,73- 

1,9*4 


14  1S2 


2 
IT   --& 

1,49%    '• 

i  >» 

71 


JT-  _4 


103,184 


9t9.fln       2aL1S2 


C^s» 

^fiaonAlC. 

Oipfto 

iiigtWts 


Total. 


*^^>^  »^w 
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Table  43.>— i>ofnestte  gcparu  of  all  other  crude  rooU,  herht,  and  ftorif,  1909^1918. 


^ 


Exported  to— 


Anstrla-Hungary 

France 

Germany 

Italy 

Netnerlanda 

Russia  In  Europe 

England 

Canada 

Mexico 

Cuba 

Japan 

Australia  and  Tasmania. 

Arfrentlna 

Braill 

ChUe 

All  others. 


ig09 


$8,707 

24,002 

170,020 

18,505 

10,523 

7,082 

101, 154 

15,620 

4.764 

750 

12,307 

3,315 

015 

570 

026 

8,427 


1010 


10,510 

32,520 

101.804 

22,004 

18,208 

8,458 

120,370 

20,752 

0,740 

8,405 

18,058 

1,744 

1,087 

148 

110 

12,004 


Total 305,801       470,837 


19U 


tio, 

37,411 

208,138 

10,244 

11,700 

27,178 

183.301 

30.323 

4,227 

1,837 

12,450 

2,020 

717 


11,210 


503,802 


1912 


82,828 

88,082 

107,104 

11.S04 

8,033 

30,730 

102.000 

03.100 

8,300 

1,525 
12.754 

3,800 


12 
7,948 


540,877 


1913 


C,1tt 

40,957 
145,0^ 

u,m 

13,827 
135,799 

44,7^:! 

3,  OOP 

»45 

2,9S7 

2,172 


8,548 


424,313 


Exported  to— 


Austria-Hungary . 

France 

Germany 

Italy 

Netherlands 

Russia  m  Europe. 

England. 

Canada 

Mexico 

Cuba 

Japan 

Aanralia 

Argentina 

Brazil 

Chile 

All  others 


1014 


$1,725 
44,017 
201,105 
15,711 
29.29fi 

0,972 

109.691 

58,864 

1,674 

2,063 
12,000 

8,5n 
15,710 


77 
3,084 


Total 613,071 


1015 


$1,370 

35,447 

17,445 

82, 136 

7,485 

7,867 

230,601 

52,150 

585 

053 

10,085 

1,225 

10,120 

530 

872 

43,210 


470,000 


1010 


1017 


$115,012 


43,005 

8,787 

31,041 

224,370 

40,040 

2,500 

7,805 

45,835 

17,070 

27,983 

0,721 

10,531 

174,270 


$145,502 


38,323 

3,654 

17,608 

280,814 
03,840 
18,034 
0,634 
64,036 
22,625 
10,328 
10,560 
22,014 

112,178 


708,977 


852,256 


1918 


'*32|4S 

179.7^ 
151.  W 
16.  N^ 
28.  i: 
96.  J 
22,  M 

23.  :i 

26.4J 
171.:*] 
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CASCARA  SAGRADA. 

Cascara  sagrada  is  the  bark  of  a  small  tree  native  to  the  Pacifi 
slope.  In  therapeutic  importance  it  probably  ranks  first  amon 
American  native  medicinals .  No  statistics  of  produc  tion  are  avail  abl 
but  the  United  States  Dispensatory  has  estimated  that  3,000,000  t 
4,000,000  pounds  are  annually  collected  from  the  uncultivated  tree 
As  yet  the  commercial  cultivation  of  cascara  is  merely  experiment  a 
but  the  present  rate  of  collection  is  expected  to  make  serious  inroac 
upon  the  wild  supply  within  a  few  years.  Cascara  is  used  as  a  laxi 
tive  and  cathartic;  its  medicinal  action  is  closely  allied  to  that  < 
imported  rhubarb  and  senna.  Import  and  export  statistics  are  nc 
shown  separately.  The  wholesale  prices  of  cascara  sagrada,  which  a] 
shown  in  Table  44,  have  ranged  in  recent  years  from  7  cents  to  i 
cents  per  poimd.  * 
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Tabu  44,-  WhoUmtU  priee§  of  cmcmm  9afrmim^  A«r  Y^^,  :i2I-u  > 


mt  I  ISU: 

Jtaaary •-Mi           Jmuaazy -„    15- • 

April »-lft*  ■         AprJ V— 

Jaij 9i-10i  .         Jun- .    -i-zi 

October S -10              Oc'...ber.  ,    Tj-ji 

1913:  »i:: 

January 8-10  .         Jmr-Mrr..  i*~3i 

April TJ- 9                A;:-- — ?-Ii 

JuJr. 7}-lO  I         J:i,r _>_:4 

October 7}-lO  •         0«o<<r              .-        .  .  -V--* 

1914:  1915: 

Juivary Tf-lO             Jajmrx...  ;:5-^ 

April 7f-10  .          Apni .-  j* -M 

July - Tj-lO  I         Jviy J  -» 

Octob«r. .    8 -lOJ             Or: >:«»..  3 -■ 

li'i::  »19: 

JanuMT 'i- S*  ,         JanaMT--  :*^3 

April 7}-IO              A^rd ->-3 

July 71-lD  I         JalT > -Jf 

October....- 7  -  TJ  *          Octooar ..  I" -Ji 

G<M.DENSEAL  OR  HTDRASTIS. 

The  wild  goldenseal  orhydrastis  plant  was  formeHT  a^-r::  -tit  -jr.  iL* 
0\uo  Vallev,  but  is  now  becomins:  rare,  CuI:iTa::.!i  is  :rfc::i:>e»:  :o 
some  extent  in  tbe  United  States  and  has  also  r«:eiv€»i  s-izz*  a:*rc- 
lion  in  Austria  and  Italy.  Apparently,  however,  no  occinTr'-t^ 
supplies  are  yet  forthcoming  from  foreign  so^irces-  Frc«i  2  •'  ■»!■ 
to  300,000  pounds  of  the  underground  stem  an  1  rvis  ar*  <s.; :  :.:  tie 
collected  annually  (U.  S.  Dispensatory.  It  ojtps  its  m-^iji-z-L  Tt.-i^ 
to  the  alkaloids,  hydrastine,  and  berberine,  wLi'  h  are  z  zkt'  ^*ii  fncz. 
It.  Hydrastis  is  chiefly  used  in  catarrhal  a5e<^tio:js  of  \rjt  n-atn-^s 
membrane.  Prices  of  powdered  goldenseal  root  tave  ^r.:pr^  \~l\ 
slight  variation  since  1912;  the  lowest  price  was  ^4  z^r  r-.:ii :  .  jit^i 
b  July,  1913,  and  the  highest  $6.50  in  October.  1916. 

OTHER  AMERICAN  DttUGSu 

WUd  cherry  hark. — ^This  is  the  bark  of  the  black  rhutrr^.  a  Tal-:;_tt-.-* 
himb^  tree.  It  is  extensively  collected!  in  the  S:utlrr::i  Az:*- 
Uchians,  for  use  in  cough  mixtures. 

WhiU  pine  bari, — ^This  is  the  baik  of  young  tre«s  of  tLe  wilt*  tr 
Wermouth  pine,  the  species  chiefly  valued  for  timber.  It  k  s^i 
in  (»ugh  medicines.  Both  it  and  wild  cherry  bark  i 
demaiid  during  the  war,  especially  during  the  infuecza 

Podophyllum  or  Tnandrake. — The  underground  stem  acd  r>tts  r£  a 
smati,  herbaceous  plant,  which  grows  wild  in  the  CeztZTsl  ar  -^  F«*- 
StatsBf  are  commonly  known  as  mandrake.     Coosii^rab-^r 
are  used  as  a  cathartic,  usually  in  mixtures  with  a^^^:^  mz.c 


60  UNITKU  STATKS  TA&U'F  OOMMISSION. 

Sanguinarin  or  UoodroU. — ^This  is  a  common  plant  of  east 
swamps,  whose  underground  stem  and  roots  are  used  in  bronc 
complaints. 

Red  clover  Jlowera, — ^The  heads  of  the  common  red  cloYer  are 
lected  in  the  southern  Appalachians  and  used  in  *' blood  puhfiei 
They  have,  however,  no  medicinal  value.    The  collection  of  'clo 
tops  "  in  the  United  States  has  been  considerably  stimulated  by 
cutting  off  of  the  German  supplies. 

Other  native  drugs  of  some  conmiercial  importance  include  lo 
senega,  pink  root,  wahoo  bark,  and  slippery  elm. 
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PROVISIONS  IN  THE  TARIFF  ACT  OF  OCTOBER  3,  1913, 
FOR  DRUGS  AND  RELATED  PRODUCTS. 

SCHEDULE  A. 

1.  Adds:  Boracic  acid.  )  cent  per  pound;  dtric  add,  5  cents  per  pound;  fonnic 
acid,  H  cents  per  pound;  gallic  acid,  6  cents  per  pound;  lactic  acid,  1}  cents  per 
pound;  oxalic  acid,  1)  cents  per  pound;  pyrogallic  acid,  12  cents  per  pound;  salicylic 
acid,  2)  cents  per  pound;  tannic  acid  ana  tannin,  5  cents  per  pound;  tartaric  acid',  3) 
cents  per  pound;  all  other  acids  and  acid  anhydrides  not  specially  provided  for  in 
this  section,  15  per  centum  ad  valorem. 

5.  Alkalies,  alkaloids,  and  all  chemical  and  medicinal  compounds,  preparations, 
mixtures  and  salts,  and  combinations  thereof  not  specially  provided  for  in  this  section, 
15  per  centum  ad  valorem. 

8.  Argols  or  crude  tartar  or  wine  lees  crude  or  partly  refined,  containing  not  more 
than  90  per  centum  of  potassium  bitartrate,  5  per  centum  ad* valorem;  containing 
more  than  90  per  centum  of  potassium  bitartrate,  cream  of  tartar,  and  Rochelle  salts 
or  tartrate  of  soda  and  potassa,  2}  cents  per  pound;  calcium  tartrate  crude,  5  per 
centum  ad  valorem. 

9.  Balsams:  Copaiba,  fir  or  Canada,  Peru,  tolu,  and  all  other  balsams,  which  are 
natural  and  imcompounded  and  not  suitable  for  the  manufacture  of  perfumery  and 
cosmetics,  if  in  a  crude  state,  not  advanced  in  value  or  condition  by  any  process  or 
treatment  whatever  beyond  that  essential  to  the  proper  packing  of  the  batauns  and 
the  prevention  of  decay  or  deterioration  pending  manufacture,  all  the  foregoing  not 
specially  provided  for  in  this  section,  10  per  centum  ad  valorem;  if  advanced  in  value 
or  condition  by  any  process  or  treatment  whatever  beyond  that  essential  to  the  proper 

Skcking  of  the  balsams  and  the  prevention  of  decay  or  deterioration  pending  manu- 
cture,  all  the  foregoing  not  specially  provided  for  in  this  section,  15  per  centum  ad 
valorem:  Provided,  That  no  article  containing  idcohol  shall  be  classified  for  duty 
imder  this  paragraph. 

13.  Caff  em,  $1  per  pK)und;  compounds  of  caffein,  25  per  centum  ad  valorem;  impure 
tea,  tea  waste,  tea  sif tings  or  sweepings,  for  manufacturing  purposes  in  bond,  pursuant 
to  the  provisions  of  the  Act  of  May  sixteenth,  nineteen  himdred  and  eight,  1  cent  per 
pound. 

14.  Calomel,  corrosive  sublimate,  and  other  mo'curial  preparations,  15  per  centum 
ad  valorem. 

15.  Chalk,  precipitated,  suitable  for  medicinal  or  toilet  purposes;  chalk  put  up  in 
the  form  of  cubes,  blocks,  sticks,  or  disks,  or  otherwise,  including  tailors',  bilfiard,  red, 
and  other  manufactures  of  chalk  not  specially  provided  for  in  this  section,  25  per 
centum  ad  valorem. 

16.  Chemical  and  medicinal  compounds  and  preparations,  including  mixtures  and 
salts,  distilled  oils,  essential  oils,  expressed  oils,  renaered  oils,  greases,  ethers,  flavoring 
and  other  extracts  and  fruit  essences,  all  the  foregoing  and  their  combinations  when 
containing  alcohol,  and  all  articles  consisting  of  vegetable  or  mineral  objects  immersed 
or  placed  in,  or  saturated  with,  alcohol,  except  perfumery  and  spirit  vamishas,  and 
all  alcoholic  compounds  not  specially  providea  for  in  this  section,  if  containing  20  per 
centum  of  alcohol  or  less,  10  cents  per  pound  and  20  per  centum  ad  valorem;  con- 
taining more  than  20  per  centum  and  not  more  than  50  per  centum  of  alcohol,  20  cents 
per  pound  and  20  per  centum  ad  valorem;  containing  more  than  50  per  centum  of 
alcohol,  40  cents  per  pound  and  20  per  centum  ad  valorem. 

17.  Chemical  and  medicinal  compoimds,  combinations  and  all  similar  articles 
dutiable  under  this  section,  except  soap,  whether  specially  provided  for  or  not,  put 
up  in  individual  packages  of  two  and  one-half  pounds  or  less  gross  weight  (except 
samples  without  commerial  value)  shall  be  dutiable  at  a  rate  not  less  tnan  20  per 
centum  ad  valorem:  Provided,  That  chemicals,  drugs,  medicinal  and  similar  sub- 
stanceff,  whether  dutiable  or  free,  imported  in  capsules,  pills,  taj^lets,  lozenges,  troches, 
ampoules,  jubes,  or  similar  forms,  shall  be  dutiable  at  not  less  than  25  per  centum  aa 
valorem. 
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and  all  fruit  ethen,  oils,  and  eeHences,  and  essential  and  distilled  oils  and  all  oomblna- 
tions  of  the  same,  not  specially  provided  for  in  this  section,  20  per  centum  ad  valorem: 
Provided,  That  no  article  containing  alcohol  shall  be  dassified  for  duty  under  this 
paragraph. 

47.  Opium,  crude  or  unmanufactured,  and  not  adulterated,  containing  9  per 
centum  and  over  of  morphia,  $3  per  pound;  opium  of  the  same  composition,  dried  to 
contain  15  per  centum  or  less  of  moisture,  powdered,  or  otherwise  advanced  beyond 
the  condition  of  crude  or  unmanufacturea.  $4  per  pound;  morphia  or  morphine, 
sulphate  of,  and  all  alkaloids  of  opium,  ana  salts  and  esters  thereof,  $3  per  ounce: 
cocaine,  ecgonine,  and  all  salts  and  derivatives  of  the  same,  12  per  ounce;  aaueou? 
extract  of  opium,  for  medicinal  uses,  and  tincture  of,  as  laudanum,  and  other  liquid 
preparations  of  opium,  not  specially  provided  for  in  this  section,  60  per  centum  ad 
valorem;  opium  containing  less  than  9  per  centum  of  morphia,  16  per  pound ;  but  prepara- 
tions of  opium  deposited  in  bonded  warehouses  ^all  not  be  removed  therefrom  with- 
out  payment  of  duties,  and  such  duties  shall  not  be  refunded:  Provided,  That  nothing 
herein  contained  shall  be  so  construed  as  to  repeal  or  in  any  manner  impair  or  affect 
the  provisions  of  an  act  entitled  ^' An  act  to  prohibit  the  importation  and  use  of  opium 
for  other  than  medicinal  purposes,"  approved  February  mnth,  nineteen  hundred  and 
nine. 

65.  Salts  and  all  other  compounds  and  mixtures  of  which  bismuth,  gold,  platinum, 
rhodium,  silver,  or  tin  constitute  the  element  of  chief  value,  10  per  centum  ad  valorem. 

70.  Vanillin,  10  cents  per  ounce;  vanilla  beans,  30  cents  per  pound;  tonka  beans, 
25  cents  per  pound. 

67.  Soaa:  benzoate  of,  5  cents  per  pound;  chlorate  of,  and  nitrite  of,  ^  cent  per 
pound;  bicarbonate  of,  or  supercarbonate  of,  or  saleratus,  and  other  alkalies  containing 
50  per  centum  or  more  of  bicarbonate  of  soda;  hydrate  of,  or  caustic;  phosphate  of; 
hyposulphite  of;  sulphid  of,  and  sulphite  of,  \  cent  per  pound;  chromate  ana  bichro- 
mate of,  and  yellow  prussiate  of,  }  cent  per  pound;  borate  of,  or  borax  refined;  cr%^tal 
carbonate  of,  monohydrate,  and  sesquicarbonate  of;  sal  soda,  and  soda  crystals,  \ 
cent  per  pound;  and  sulphate  of  soda  crystallized,  or  Glauber  salts,  %1  per  ton. 

SCHEDULE  0. 

144.  Antimony,  as  regulus  or  metal,  and  matte  containing  antimony  but  not  con- 
taining more  than  10  per  centum  of  lead,  10  per  centum  ad  valorem;  antimony  oxide, 
salts,  and  compounds  of,  25  per  centum  ad  valorem. 

SCHEDULE  G. 

233.  Dandelion  root,  and  acorns  prepared,  and  articles  used  as  coffee,  or  as  substi- 
tutes for  coffee,  not  specially  proviaed  for  in  this  section,  2  cents  per  poimd. 

235.  Spices,  unground :  Cassia  buds,  cassia,  and  cassia  vera;  cinnamon  and  cinnamon 
chips;  ginger  root,  unground  and  not  preserved  or  candied;  nutmegs;  pepper,  black  or 
white;  capsicum  or  red  pepper,  or  cayenne  pepper;  and  clove  stems,  1  cent  per  pound; 
cloves,  2  cents  per  pound;  pimento,  }  of  1  cent  per  pound;  sage,  \  cent  per  pound; 
mace,  8  cents  per  pound;  Bombay  or  wild  mace,  18  cents  per  pound;  ground  spices,  in 
each  case,  the  specific  duty  per  pound  enumerated  in  the  foregoing  part  of  this  pars- 
graph  for  unground  spices,  and  in  addition  thereto  a  duty  of  20  per  centum  ad  valorem; 
mustard,  ground  or  prepared,  in  bottles  or  otherwise,  6  cents  per  pound;  all  other 
spices  not  speciallv  provided  for  in  this  section,  including  all  herbs  or  herb  leaves  in 
glass  or  other  small  packages  for  culinary  use,  20  per  centum  ad  valorem. 

SCHEDULE  H. 

249.  All  mineral  waters  and  all  imitations  of  natural  mineral  waters,  and  all  arti* 
ficial  mineral  waters  not  specitJly  provided  for  in  this  section,  in  bottles  or  jugs  contain- 
ing not  more  than  one-half  pint,  10  cents  per  dozen  bottles)  if  containiijg  more  than 
one-half  pint  and  not  more  than  one  pint,  15  cents  per  dozen  bottles;  if  containing  more 
than  one  pint  and  not  more  than  one  quart,  20  cents  per  dozen  bottles;  if  Imported  in 
bottles  or  in  jugs  containing  more  than  one  Quart,  18  cents  per  ^llon;  if  imported  other- 
wise than  in  bottles  or  jugs,  8  cents  per  gallon;  and  in  addition  thereto,  on  all  of  the 
foregoing,  duty  shall  be  collected  upon  the  bottles  or  other  containers  at  one- third  of 
the  rates  that  would  be  charged  thereon  if  imported  empty  or  separately. 

FREE  LIST. 
986.  Aoonite. 

400.  Antitoxins,  vaccine  virus,  and  all  other  serums  derived  hom  ft'nlTna.lM  and  used 
for  therapeutic  purposes. 
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402.  Airowroot  in  its  natural  state  and  not  manufactured. 
405.  Aflafetida. 

409.  Balm  of  Gilead. 

410.  Barks,  cinchona  or  other,  from  which  quinine  may  be  extracted. 

421.  Blue  vitriol,  or  sulphate  of  copper;  acetate  and  subacetate  of  copper  or  verdigiia. 

442.  Castor  or  castoreum. 

454.  Cocculus  indicus. 

473.  Dandelion  roots,  raw,  dried  or  undried,  but  tinground. 

515.  Iodine,  crude,  or  resublimed. 

516.  Ipecac 
519.  Jalap. 
541.  Manna. 

544.  Marahmallow  or  althea  root,  leaves,  or  flowers,  natural  or  unmanufactured. 

558.  Nux  vomica. 

561.  Oils:  Birch  tar,  cajeput,  coconut,  cod,  cod-liver,  cottonseed,  croton,  ichthyol, 
juglandium,  palm,  palm-kernel,  perilla,  soya-bean,  and  olive  oil  rendered  unfit  for 
lue  as  food  or  for  any  but  mechanical  or  manufacturing  purposes,  by  such  means  as 
;h^  be  satisfactory  to  the  Secretary  of  the  Treasury  and  under  relations  to  be  pre- 
.^ribed  by  him;  Chinese  nut  oil,  nut  oil  or  oil  of  nuts  not  specially  provided  for  in 
this  section;  petroleum,  crude  or  refined,  and  all  products  obtained  from  petroleimi, 
including  kerosene,  benzine,  naphtha,  gasoline,  paraffin,  and  paraffin  oil;  and  also 
spennaceti,  whale,  and  other  fisn  oils  oi  American  fisheries,  and  all  fish  and  other 
products  of  such  fisheries. 

584.  Quinia,  sulphate  of,  and  all  alkaloids  or  salts  of  cinchona  bark. 

585.  Radium  and  salts  of,  radioactive  substitutes,  selenium  and  salts  of. 

591.  Salidn. 

592.  Salep,  or  salop. 

594.  Santonin,  and  its  combinations  with  adds  not  subject  to  duty  imder  this 
flection. 

595.  Seeds:  Cardamom,  cauliflower,  celery,  coriander,  cotton,  cummin,  fennel, 
fenugreek,  hemp,  hoarhound,  mangelwurzel,  mustard,  rape,  Saint  John's  bread  or 
bean,  sorghum,  sugar  beet,  and  sugar  cane  for  seed;  bulbs  and  bulbous  roots;  not 
edible  and  not  otherwise  provided  for  in  this  section;  all  flower  and  grass  seeds; 
coniferous  evergreen  seedlings;  all  the  foregoing  not  specially  provided  for  in  this. 
section. 

616.  Strychnia  or  strychnine,  and  its  combinations  with  acids  not  subject  to  duty 
under  this  section. 

617.  Sulphur  in  any  form,  brimstone,  and  sulphur  ore  as  pyrites,  or  sulphurot  of 
iron  in  its  natural  state,  containing  in  excess  of  25  per  centum  of  sulphur. 

635.  Turpentine,  Venice,  and  spirits  oL 
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FOREWORD. 

This  report  is  one  of  a  series  which  the  United  States  Tariff  Com- 
mission is  publishing  as  an  aid  to  the  study  and  clearer  understand- 
ing of  the  tariff  and  its  bearing  on  various  industries.  In  the  present 
instance,  a  study  has  been  made  of  production,  trade,  and  foreign 
competition  in  six  of  the  principal  agricultural  staples,  with  partic- 
ular reference  to  the  tariff.  Especial  attention  is  given  to  a  com- 
parison of  conditions  in  Canada  and  in  the  United  States. 

The  body  of  the  report  consists  of  an  introduction  and  six  com- 
modity studies,  each  prefaced  by  a  summary  and  a  statement  of 
<onclusions. 


In  the  preparation  of  this  report  the  Commission  had  the  services 

'>f  L.  B.  Zapoleon,  of  the  Commission's  staff,  George  E.  Putnam,  and 

'ithers. 
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INTRODUCTION. 


Purpose  and  scope  of  the  report. — ^The  primary  purpose  of  the 
present  study  is  to  ascertain,  so  far  as  possible,  the  effects  of  the 
American  import  duties  on  the  principal  agricultural  staples.  Six 
major  crops — ^wheat,  oats,  barley,  flaxseed,  hay,  and  potatoes — ^were 
^elected  with  this  design.  That  their  tariff  problems  are  important  is 
indicated  by  the  fact  that  in  the  agricultural  census  of  1909  they  oc- 
cupied about  53  per  cent  of  the  area  and  constituted  about  40  per  cent 
of  the  aggregate  value  of  all  field  crop&  With  the  inclusion  of 
a>tton  and  com,  94:  per  cent  of  the  cultivated  area  would  be  repre- 
sented. But  foreign  competition  in  com  and  cotton  is  unimportant, 
the  United  States  producing  much  more  than  the  rest  of  the  world 
combined. 

In  order  to  simplify  the  fulfillment  of  the  purpose  in  view,  chief 
attention  will  be  given  to  production,  trade,  and  prices  in  the  United 
States  and  Canada  during  the  past  decade.  Canada  is  chosen  in  this 
connection  because  of  her  propinquity  and  because  of  her  large  and 
growing  surplus,  an  increasing  proportion  of  which  is  finding  its 
way  to  American  markets.  She  is  the  nation  from  which  most  of 
our  imports  of  the  six  selected  products  might  be  expected  to  come 
in  the  absence  of  restraining  duties,  for  these  products  constitute 
fully  95  per  cent  of  her  area  in  field  crops. 

Comparison  of  the  United  States  and  Canada  as  agricultural  na- 
liojis. — ^In  racial  characteristics,  standards  of  living,  and  agricultural  ' 
methods  no  other  nation  so  closely  resembles  the  United  States  as 
Joes  Canada.  In  both  countries  natural  forces  have  operated  to 
ietermine  in  advance  the  character  of  agricultural  methods.  Owing 
to  the  abundance  of  free  and  fertile  land,  the  average  size  of  farms 
has  been  large,  extensive  methods  of  cultivation  have  been  the  rule, 
md  soil-depleting  crops  have  been  the  most  profitable.  The  migra- 
tion of  the  older  settlers  from  the  less  productive  lands  of  the  East 
to  the  newer  and  more  productive  lands  of  the  West  has  been  a 
prominent  characteristic  of  the  agricultural  economy  of  both  coun- 
tries, leaving  in  its  wake  abandoned  farms  and  agricultural  mal- 
adjustment. 

Moreover,  the  large  supply  of  free  and  fertile  land  has  been  in- 
'tmmental  in  causing  a  farm-labor  problem  no  less  serious  in  the 
>&€  nation  than  in  the  other.  Both  north  and  south  of  the  border 
-arm  laborers,  working  for  hire,  have  been  scarce,  not  because  there 
"^ere  lew  agricultural  workers,  but  because  there  were  few  who  cared 
to  work  in  the  employ  of  another  when  it  was  possible  to  gain  eco- 
Dcnuc  independence  by  becoming  landowners.  Thus  the  free  and 
^^  path  to  landownership,  under  the  liberal  land  policies  of  the 
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two  Governments,  has  made  farm  wages  high;  higher  in  Alberta 
than  in  Ontario,  just  as  they  have  been  higher  in  Montana  than  in 
New  York  State.  In  order  to  cope  with  the  problem  of  paying  high 
wages  to  farm  laborers  and  at  the  same  time  make  a  profit  from 
their  operations,  Canadian  and  American  farmers  have  adopted 
similar  expedients — ^they  have  resorted  to  the  use  of  labor-savin<r 
machinery  where  possible,  or  to  the  production  of  those  crops  which 
tended  to  economize  in  labor,  however  much  the  labor  economy  may 
have  caused  the  waste  of  land. 

The  American  supply  of  imoccupied  lands  readily  available  for 
cultivation  has  been  nearly  exhausted.  It  is  only  through  large 
capital  expenditures  for  irrigation,  drainage,  and  clearing  of  "  cut- 
over  "  lands  that  the  area  in  farms  may  now  be  greatly  expanded. 
In  Canada,  on  the  other  hand,  there  are  still  millions  of  acres  open 
to  settlement  and  cultivation.  Moreover,  her  physical  and  economic 
limitations  greatly  restrict  the  choice  of  crops  which  can  profitably 
be  grown,  while  south  of  the  border  a  more  diversified  agriculture 
prevails.  The  rapid  decline  of  American  exports  of  such  breadstuffs 
and  meats  as  constitute  the  great  bulk  of  the  Canadian  surplus,  and 
the  growing  imports  of  farm  produce,  were  a  significant  feature  of 
the  prewar  trade. 

Comparison  of  natural  advantages. — The  fact  remains,  however, 
that  the  difference  in  climate  between  Canada  and  the  United  States 
has  given  rise  to  important  differences  in  both  the  kind  and  the 
quality  of  their  agricultural  products.  The  climate  of  Canada 
has  given  her  a  natural  advantage  over  the  greater  part  of  the 
United  States  in  the  production  of  some  varieties  of  wheat,  oati^. 
barley,  hay,  and  in  flaxseed  and  potatoes.  These  crops  require  cool 
weather  for  proper  development.  Although  they  are  grown  to  ad- 
vantage in  many  parts  of  this  country  in  competition  with  other 
products,  the  yield  on  the  whole  is  lighter,  and  the  quality  of  the 
cereals  is  generally  inferior  to  that  of  the  Canadian  product.  In 
the  production  of  these  staples,  it  is  clearly  a  climatic  advantage 
which  the  Canadian  farmer  enjoys,  inasmuch  as  climate  seems  to  be 
of  as  much  practical  importance  as  seed  or  soil.  In  the  western 
Provinces,  he  has  the  further  advantage  of  a  virgin  soil.  On  the  other 
hand,  such  products  as  cotton,  tobacco,  com,  and  many  kinds  of  fruits, 
nuts,  and  vegetables  are  ill-adapted  to  the  low  temperature  and  short 
growing  season  of  Canada.  In  southern  Ontario,  where  the  climate 
is  not  very  different  from  that  of  New  York  State  or  Michigan,  some 
corn  is  grown  "  for  husking."  In  other  Provinces,  com,  if  grown  at 
all,  is  generally  grown  "  for  fodder,"  as  the  seasons  are  too  short  and 
cool  to  permit  the  grain  to  ripen. 

Agricultural  trade  between  Canada  and  the  United  States. — ^The 
degree  of  interdependence  between  Canada  and  the  United  States  in 
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agricultural  produce  as  the  result  of  climatic  differences  is  shown  in 
the  table  below.  It  will  be  seen  that  the  great  bulk  of  the  American 
exports  of  vegetable  produce  to  Canada  consists  of  noncompetitive 
i-ommodities-^that  is,  commodities  produced  in  the  Dominion  to  only 
u  small  extent,  or  not  at  all ;  such  as  cotton,  com  and  com  meal,  fruita 
(raisins,  lemons,  oranges,  prunes),  nuts  (chiefly  peanuts),  unmanu- 
factured tobacco,  sugar,  and  molasses.  Nearly  all  of  the  exports  from 
(.'anada,  on  the  other  hand,  are  competitive,  particularly  with  prod- 
ucts of  the  Nortliem  States;  the  chief  items  being  wheat  and  wheat 
dour^oats,  flaxseed,  hay,  potatoes,  and  live  stock. 

Keference  to  the  first  column,  giving  for  the  eight  fiscal  years,  191^ 
1019,  the  total  of  agricultural  products  exported  to  and  imported 
from  Canada,  will  show  an  approximate  net  balance  of  $77,882,930 
in  favor  of  the  United  States. 
A^cultaral  products: 

BxportB  to  Canada 9845,082,655 

Imports  from  Canada 027,064,828 


Balance  In  favor  of  the  United  States 217,967.827 

Deduct  from  tbls  balance  In  favor  of  the  United  States  the  follow- 
iog  American  nominal  exports  to  Canada,  which  were  for  the 
most  part  reeiported : 

Wheat  and  wheat  flour 1110,218,112 

Oats 29,871,985 

-■    140,085.097 


Approximate  net  halance 7 

Affrlcvttvral  trade  bettrmen  the  United  Btftleg  and  Canada. 

[Compiled  from  Commirrce  and  NavlgitloD  altli«  United  States.  I 
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AgrUmUwral  trade  between  the  United  States  and  Canada — Ck>ntinued. 
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Note. — Xo  direct  consideration  has  been  given  the  complex  situa- 
tion which  has  developed  in  the  wheat  and  flour  trade  since  this  re- 
port was  sent  to  the  Government  Printing  Office  on  June  28,  1920. 
Factors  herein  indicated  to  be  inherent  or  potential  have  come  into 
active  operation;  and  the  developments  are  so  wide  in  scope  and  so 
serious  in  character  that  careful  and  intensive  investigation  is  neces- 
sary before  their  significance  can  be  discussed.  In  view  of  the  fact 
that  their  broad  general  tendencies  have  been  outlined,  it  has  been 
thought  best  to  let  this  report  go  out  as  originally  prepared,  and  to 
present  at  a  later  date  the  results  of  the  tendencies  now  in  operation. 

During  the  four  months  July  to  October,  1920,  inclusive,  imports 
of  wheat  amounted  to  12,109,217  bushels,  valued  at  $28,146,296 ;  and 
of  flour  to  222,002  barrels,  valued  at  $2,535,182.  Substantially  all  of 
these  shipments  came  from  Canada,  and  were  shipped  during  the 
latter  part  of  September  and  in  October.  During  the  same  four 
months  exports  of  wheat  from  the  United  States  amounted  to  117,- 
981^96  bushels,  or  $339,278,529,  and  of  flour  to  6,055,829  barrels, 
valued  at  $70,114,803. 
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WHEAT  AND  WHEAT  FLOUR. 

SUMMARY  AND  CONCLUSIONS. 

In  the  tariff  act  now  in  force — ^that  of  October  3,  1913 — reciprocal 
free  trade  is  offered  in  wheat  and  wheat  flour.  The  principal  export- 
ing nations  that  are  likely  to  ship  to  this  country  (Canada,  Argen- 
tina, and  Australia)  have  removed  their  customs  duties  upon  Ameri- 
can wheat  and  flour ;  in  consequence  their  product  enters  this  coimtry 
'luty  free  and  in  growing  volume.  Except  for  relatively  small  ex- 
ports to  Canada,  no  American  wheat  or  flour  is  shipped  to  these 
•countries. 

The  wheat  consumption  of  the  United  States  is  much  greater  than 
that  of  any  other  coimtry.  Its  potential  production  likewise  is  far 
in  excess  of  domestic  requirements.  But  whether  wheat  or  alterna- 
tive farm  products  are  raised  is  largely  a  matter  of  price  and  com- 
parative advantage.  It  is  on  relatively  low-priced  land,  in  sparsely 
populated  regions  far  distant  from  the  ultimate  markets,  that  much 
)f  the  world's  crop  is  ordinarily  grown. 

The  great  increase  in  the  American  production,  during  the  30 
years  preceding  the  World  War,  had  been  primarily  due  to  the  ne\N' 
'ands  that  were  brought  under  cultivation.  It  coincided  with  a  di- 
minishing proportion  of  older  arable  lands  sown  to  wheat,  even  in  the 
?rrain  belt.  In  the  older  regions  wheat  culture  had  lost  groimd  be- 
muse of  the  competition  of  other  crops  and  of  more  productive  and 
•  heaper  land  elsewhere  available.  From  such  unoccupied  areas  as 
may  hereafter  be  cultivated  no  large  contribution  is  to  be  anticipated. 
Moreover,  the  increase  in  production  has  not  kept  pace  with  the 
LTowth  of  population  and  consumption.  Most  of  the  States  now 
•onsume  more  wheat  than  they  produce. 

In  the  years  immediately  preceding  the  World  War  American  ex- 
i/trts  of  wheat,  in  the  grain,  had  come  to  consist  largely  of  the  ex- 
r^orts  of  the  Pacific  Northwest,  which  ordinarily  can  ship  more 
heaply  to  the  Orient  and  to  Europe  than  to  the  distant  American 
onsuming  markets,  and  of  durum  wheat,  for  which  there  was  then 
<^nly  a  small  domestic  demand.  Only  in  the  last  two  of  the  nine  fiscal 
vears,  1906-1914,  did  exports  of  Pacific  and  durum  wheat  constitute 
iH-s  than  40  per  cent  of  the  total  wheat  shipments.  Of  the  remaining 
Atlantic  and  Gulf  exports,  a  considerable  proportion  probably  con- 
sisted of  the  lower  grades  of  hard  and  soft  wheat,  which  are  ordi- 
narilv  not  desired  by  American  millers. 
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14  A6RIGULTUBAL  STAPLES  AKD  TH£  TABIFF. 

Flour  constituted  an  increasing  proportion  of  the  exports,  and 
flour  shipments  consisted  in  large  part  of  ^^ clears''  and  low  grades, 
for  which  there  is  only  a  relatively  small  domestic  market.  Of  com' 
bined  wheat  and  flour,  exports  had  declined  from  between  30  and  4() 
per  cent  of  the  crop  during  1891-1902  to  between  10  and  20  per  cent 
during  1902-1914. 

Since  1914,  however,  the  United  States  has  been  the  dcHninating 
factor  in  the  world's  wheat  and  flour  trade.  For  an  indefinite  period 
the  World  War  has  eliminated  the  surplus  of  Russia,  formerly  the 
largest  exporter,  and  of  Boumania.  The  shipping  situation  also 
placed  a  premium  upon  North  American  supplies,  and  the  farmer 
was  guaranteed  a  minimum  price  over  twice  as  high  as  the  prewar 
level.  In  consequence,  wheat  cultivation  has  been  maintained  and 
increased  in  the  American  regions  producing  at  higher  costs.  But 
it  is  significant  that  in  the  crop  year  1919-20  a  reduction  of  20,000,000 
acres  occurred  in  the  area  sown  to  wheat. 

Imports,  on  the  other  hand,  though  still  far  less  than  exports,  are 
increasing  in  volume.  Canadian  shipments,  which  constitute  the 
great  bulk  of  the  importations,  ranged  from  1,000,000  to  3,000,000 
bushels  during  the  years  1910-1914;  in  each  of  the  years  1917  and 
1918  they  amounted  to  nearly  25,000,000  bushels,  valued  at  $40,000,^0 
to  $50,000,000.  In  1919  and  1920  they  fell  to  4,750,000  and  4,000,OOn 
bushels,  respectively.  From  1917  on,  likewise^  substantial  importa- 
tions, free  of  duty,  were  made  from  Argentina  and  Australia.  The 
receipts  during  the  fiscal  years  1918,  1919,  and  1920  were  arranged 
by  the  United  States  Grain  Corporation  to  meet  sectional  shortages. 
Equivalent  quantities  of  flour  were  exported  from  other  sections. 
Mill  feed  to  the  value  of  around  $2,000,000  annually  has  also  bees 
imported  during  the  last  three  years,  almost  exclusively  from  Canada. 

The  imports  of  the  past  have  supplemented  the  domestic  crop, 
rather  than  competed  with  it.^  In  part,  they  have  been  due  to  local 
or  general  shortages  of  the  different  kinds  of  wheat,  or  of  the  better 
grades,  either  for  milling  or  for  seed.  The  demand  is  not  for  wheat 
in  general,  but  for  specific  classes  and  qualities  to  meet  particular 
uses.  Imports  from  Canada  consist  almost  exclusively  of  hard 
spring  wheat  from  the  western  Provinces ;  from  Argentina,  of  hard 
and  semihard  wheats ;  and  from  Australia,  of  soft  wheat. 

Again,  American  flour  is  generally  sold  under  brand;  it  has  an 
established  domestic  and  foreign  trade  as  opposed  to  the  general  and 
fluctuating  demand  for  wheat.  In  some  fpreign  markets,  also,  it 
enjoys  preferential  tariff  treatment.  Such  influences  promote  the 
importation  of  foreign  wheat  for  reexport  in  the  form  of  flour,  espe- 
cially as  there  is  an  enormous  domestic  market  for  the  TPilling  by- 
products. 

^That  18,  Tintll  August  30,  1920.     See  Note,  p.  13. 
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More  important,  as  a  cause  of  imports,  is  the  geographical  situa- 
tioa  The  entire  region  east  of  the  Mississippi,  and  the  southern 
tier  of  Western  States  from  Texas  to  California,  is  a  deficiency  sec- 
tion; it  is  dependent  upon  12  of  the  remaining  Western  States  for 
about  200,000,000  hushels  of  its  wheat  requirements.  But  these  sur- 
plus-producing trans-Mississippi  States  are  over  a  thousand  miles 
from  the  principal  deficiency  markets  along  the  Atlantic  and  Ghilf 
coasts,  and  in  California.    • 

Prewar  ocean  freights  from  Argentina  to  Atlantic  and  Gulf  mar- 
kets were  about  half  the  rail  rates  from  Kansas  City  and  Minne- 
apolis. Ocean  freights  from  Australia  to  California,  likewise,  were 
DO  higher  than  the  rail  rates  from  the  surplus-producing  sections  of 
the  Pacific  Northwest.  Although  ocean  freights  since  1914  have 
greatly  exceeded  rail  rates  from  the  interior,  they  have  been  declin- 
ing. Rail  rates  have  more  than  doubled.  Of  greater  moment  is 
the  pressure  of  Canadian  wheat  on  the  north,  for  Europe  is  the  chief 
market  for  the  Argentine  and  Australian  surpluses.  Because  of  the 
transportation  situation,  the  bulk  of  the  Dominion's  growing  exports 
is  ^pped  in  bond  through  the  North  Atlantic  consuming  markets ; 
the  removal  of  the  American  tariff  barriers  renders  this  surplus 
available  for  domestic  consumption. 

In  Canada,  both  production  and  exports  have  been  rapidly  in- 
creasing, and  there  are  still  large  areas  available  for  settlement  and 
cultivation.  Between  1915  and  1920  Canada's  exports  of  wheat  and 
flour  ranged  between  80,000,000  and  223,000,000  bushels,  valued-  at 
$100,000,000  to  $460,000,000.  On  account  of  the  favorable  climate  of 
the  western  Provinces  for  the  production  of  hard  spring  wheat,  and 
of  the  abundance  of  fresh  fertile  land  (available  at  much  lower  prices 
than  wheat  lands  south  of  the  border)  the  cost  of  production  is  less 
than  in  the  United  States,  and  the  quality  of  her  spring  wheat  is 
better  on  the  whole  than  the  quality  of  the  American  spring. 

The  cost  of  production  is  likely  to  remain  lower  in  Canada,  for  al- 
though the  superiority  of  Canadian  land  may  eventually  disappear, 
there  will  still  remain  a  favorable  climate  for  the  growing  of  hard 
spring  wheat.  Moreover,  Canada's  climate,  distance  from  markets, 
and  sparse  population  greatly  restrict  the  choice  of  other  crops  that 
may  profitably  be  raised. 

While  the  great  increase  in  Canadian  production  has  occurred  in 
the  western  Provinces,  it  is  possible  that  the  removal  of  the  tariff 
barriers  may  also  stimulate  production  in  the  soft-wheat  producing 
sections  of  eastern  Canada.  Rail  rates  from  these  sections  to  the 
great  consuming  markets  in  the  North  Atlantic  States  are  consider- 
ably lower  than  from  domestic  regions  of  surplus  production. 
1823*— 20 2 
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There  is  a  small  countercurrent  of  American  soft  wheat  and  flour 
to  western  Canada,  either  for  blending  purposes  or  for  the  manu- 
facture of  biscuits  and  pastry. 

An  important  phase  of  the  traffic  between  the  two  countries  has 
been  the  competition  of  railroads,  lake  vessels,  primary  and  export 
markets  for  the  grain  trade.  Barred  until  recently  by  prohibitive 
import  duties  from  making  large  shipments  to  the  great  consuming 
markets  south  of  the  border,  Canada  has  embarked  upon  extensive 
transportation  and  shipping  projects  designed  in  part  to  keep  her 
export  grain  moving  via  all-Canadian  routes,  and  her  facilities  have 
attracted  a  considerable  transit  trade  of  American  grain.  But  the 
countercurrent  of  Canadian  grain  has  been  far  larger.  American 
ports  have  shipped  most  of  the  Dominion's  wheat  exports,  because 
of  their  superior  shipping  facilities,  the  closed  winter  season  of 
navigation  in  the  North,  and  because  Canada  could  not  take  care  of 
the  peak  movement  during  the  autumn  and  spring,  before  the  close 
of  navigation  and  after  its  reopening.  American  lake  vessels  Ulso 
carry  much  of  the  Canadian  grain. 

The  natural  route  for  Canada's  grain  surplus  is  southward  and 
eastward,  for  concentration,  milling,  consumption,  or  export.  This 
is  due  to  a  number  of  factors ;  the  transportation  situation ;  a  wheat 
consumption  only  about  one-tenth  as  large  as  in  the  United  States ; 
the  dimensions  and  efficiency  of  the  American  milling  industry;  the 
wider  domestic  and  foreign  markets  for  American  flour  and  its  by- 
products; the  fact  that  Canada's  grain  is  otherwise  thrown  on  the 
world's  market  at  the  most  unfavorable  season;  and  to  the  heavy  re- 
turn movement  of  eastern  products.  The  import  duties  have  pre- 
vented a  larger  American  participation  in  the  carrying  and  distribu- 
tion of  Canadian  grain,  except  with  respect  to  the  in-bond  movement. 
If  the  mills  had  had  free  access  to  the  hard  spring  wheat  of  western 
Canada,  a  larger  import  trade  would  probably  have  developed.  The 
export  flour  trade,  likewise,  might  have  been  increased. 

Both  Canadian  and  American  wheat  prices  have  in  general  re- 
flected quotations  in  the  world  markets.  But  while  Winnipeg  prices 
of  hard  spring  wheat  were  always  on  an  export  basis,  Minneapolis 
prices  were  frequently  above  the  export  point.  Moreover,  Min- 
neapolis prices  were  consistently  higher,  though  the  spread  dimin- 
ished after  the  reduction  and  subsequent  removal  of  the  duty  on 
Canada's  wheat.  The  differential  in  favor  of  Minneapolis  was  par- 
ticularly large  in  years  when  the  harvest  of  American  hard  spring 
wheats  was  short  or  of  poor  quality.  This  price  disparity  is  espe- 
cially noteworthy  in  view  of  the  fact  that  during  190ft-1916  the 
Canadian  wheat  was  worth  several  cents  more  per  bushel  because  of 
differences  in  grading. 
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AA  hen  the  higher  price  levels  in  Minneapolis  are  considered  in  con- 
iiectioD  with  the  equality  in  freight  rates  from  producing  sections  in 
western  Canada  to  Minneapolis,  Fort  William,  Port  Arthur,  and 
I>uluth,  and  with  the  further  fact  that  the  costs  of  transportation 
from  Fort  William  or  Port  Arthur  to  Liverpool  via  Montreal  are, 
if  different  at  all,  slightly  lower  than  from  comparable  points  south 
of  the  border,  it  is  evident  that  the  import  duties  have  prevented 
the  equalization  of  prices  in  American  and  Canadian  markets 
through  a  flow  of  Canadian  grain  to  the  former.^  Thus,  the  import 
^Iiities  have  been  of  especial  benefit  to  the  American  grower  in  the 
years  of  shortage  of  hard  wheat,  when  domestic  prices  rose  above 
tlie  export  poiiit  The  domestic  supply  of  hard  spring  wheats  is 
irrown  chiefly  in  the  Dakotas  and  Minnesota;  of  hard  winter,  in 
Kansas,  Nebraska,  and  Oklahoma.  These  two  classes — hard  spring 
ind  hard  winter — are  directly  competitive.  To  a  lesser  degree,  also, 
they  compete  with  soft  wheats.  In  durum  wheat,  raised  chiefly  in 
the  Dakotas  and  Montana,  there  is  virtually  no  competition. 

East  of  the  Mississippi  the  crop  consists  almost  entirely  of  soft 
wheats.  This  class  is  also  extensively  produced  in  the  trans-Missis- 
sippi regions.  With  respect  to  soft  wheats,  it  may  be  noted:  (1) 
That  the  import  duties  doubtless  have  contributed  to  the  decline  of 
soft-wheat  production  in  eastern  Canada,  which  can  produce  at  least 
as  cheaply  as  can  domestic  regions  of  surplus  production,  and  which 
Las  besides  the  advantage  in  rail  rates  to  New  England  and  north 
Atlantic  markets;  (2)  that  a  larger  importation  of  Canadian  hard 
spring  wheats  may  result  in  an  invasion  by  northern  millers  of  the 
:-ard  and  soft  winter  wheat  markets  in  the  South;  and  (3)  that  the 
ro^ons  of  deficient  production  east  of  the  Mississippi  have  the  pro- 
-ction  of  freight  rates  from  the  surplus-producing  sections. 

The  Pacific  States  are  little  affected  by  Canadian  competition. 
')rJinarily  they  ship  their  surplus  to  Europe  and  the  Orient.  In 
fi't,  free  trade  with  Canada  provides  an  additional  though  small 
'market  for  their  soft  wheat  and  flour.  In  return,  some  hard  spring 
•heat  may  be  imported  for  blending  purposes. 

Some  authorities  maintain  that  the  American  farmer  would  like- 
^n?e  benefit  by  free  trade  with  Canada.  Roughly,  at  least,  prices 
10  both  countries  reflect  Liverpool  prices  less  costs  of  transportation. 
The  storage  and  consuming  capacity  of  Liverpool  and  other  Euro- 
[>ean  markets  has  rather  definite  limitations ;  moreover,  wheat  har- 
vests are  in  progress  every  month  of  the  year,  giving  promise  of 
further  large  supplies.    For  these  reasons  a  flood  of  Canadian  wheat 

Mt  is  tme  that  MinneapollB  la  a  great  cash  market,  whUe  Winnipeg  is  essentially 
i.  ^rure  market,  and  that  cash  or  "  spot  *'  prices  are  frequently  hlglier  than  "  to-arrlve  ** 
"iCotatSons,  but  su^h  price  differences  are  seldom  great  or  long  sustained. 
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in  the  fall  and  spring  is  likely  to  cause  severe  price  depressions, 
which  in  turn  would  adversely  affect  American  price  levels.  Once 
this  lower  level  is  established  it  would  be  more  difficult  to  advance 
later.  If  the  Canadian  wheat  were  allowed  access  to  the  large 
markets  south  of  the  border,  with  their  great  absorbing  capacity  and 
large  volume  of  hedging  operations,  it  would  be  more  easily  ab- 
sorbed, and,  it  is  asserted,  less  likely  to  depress  American  prices 
through  pressure  upon  the  final  markets.  This  consideration,  how- 
ever, presupposes  a  considerable  American  surplus.  It  would  not 
apply  in  case  of  a  domestic  shortage,  in  which  event  the  tariff  barrier 
obviously  would  advance  domestic  prices. 

In  conclusion,  a  larger  volume  of  supplemental  imports,  es- 
pecially from  Canada,  is  to  be  anticipated.  Geographic  factors, 
local  or  general  shortages  of  different  kinds  of  wheat,  and  the  char- 
acter of  the  milling  demand-^uch  forces  draw  foreign  supplies  for 
domestic  consumption  even  when  large  exports  of  American  wheat 
and  flour  are  moving  forward.  As  yet  they  are  potential  rather 
than  actual  causes  of  foreign  competition.  Whether  free  trade  will 
result  in  large  imports,  how  soon  or  how  severe  this  competition, 
depends  largely  upon  unstable  factors  in  the  international  demand 
and  supply.  In  the  chief  importing  countries  national  control  still 
prevails.  Not  only  do  their  policies  include  national  buying,  bread 
subsidies,  fixed  prices  below  the  world  level,  and  the  purchase  of 
wheat  rather  than  of  flour,  but  also  the  stimulation  of  production  and 
reduction  of  imports.  In  wheat,  however,  constant  national  self- 
sufficiency  can  not  be  assured,  for  climate  is  much  more  important 
than  variations  in  acreage.  And  in  case  of  need  the  acreage  may  be 
readily  increased,  though  of  course  largely  at  the  expense  of  other 
farm  products.  In  opposition  to  this  attempted  curtailment  of  im- 
ports, the  surplus  of  Canada  and  other  exporting  countries  has  been 
increased,  and  there  is  the  further  possibility  of  large  exports  again 
being  made  by  Russia  and  Roumania.  Doubtless  the  United  States 
will  continue  in  any  event  to  produce  large  quantities  of  wheat  (as  do 
the  importing  countries  of  Europe) — more  extensively  in  the  spring- 
wheat  region,  in  the  dry- farming  sections  of  the  West,  Southwest, 
and  Pacific  Northwest,  and  largely  also  in  crop  rotations  elsewhere. 

TARIFF  PROVISIONS  WITH  RESPECT  TO  WHEAT. 

The  Underwood  Act  of  1913  placed  wheat — which  since  1897 
had  been  subject  to  a  duty  of  25  cents  a  bushel — together  with  wheat 
flour,  semolina,  and  other  wheat  products,  on  the  free  list ;  with  the 
provisions  that  wheat  should  be  subject  to  a  duty  of  10  cents  a 
bushel,  wheat  flour  45  cents  a  barrel,  and  semolina  10  per  cent  ad 
valorem  when  imported  from  a  country  which  imposed  a  duty  on  any 
or  all  of  these  three  commodities  imported  from  the  United  States. 
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Argentina  removed  its  duty  upon  these  products  on  December  27, 
1913.  It  was  considerably  later,  and  only  under  the  stress  of  war 
conditions,  when  much  of  the  world's  shipping  nioved  through  Ameri- 
can ports,  that  other  important  surplus-producing  countries  accepted 
the  reciprocal  free  trade  in  wheat  and  wheat  flour  offered  through  this 
provision.  In  order  that  the  Canadian  farmer  might  secure  the. best 
price  for  his  wheat,  especially  in  time  of  war,  when  urgent  appeals 
rere  being  made  for  increased  production,  the  Canadian  Government 
directed,  by  an  order  in  council,  under  authority  of  the  war  measures 
act  of  1914,  that  on  and  after  April  17, 1917,  wheat,  wheat  flour,  and 
semolina  be  transferred  to  the  list  of  goods  which  might  be  imported 
into  Canada  free  of  duty.  By  the  amendment  of  July  7,  1919,  to  the 
Canadian  customs  tariff,  wheat  and  wheat  flour  were  made  free  of 
duty  when  from  countries  which  accorded  like  treatment  to  the 
Canadian  product;  when  from  other  countries  the  import  duty  on 
wheat  was  fixed  at  12  cents  per  bushel  and  on  flour  at  50  cents  per 
barrel.  Australia  removed  its  duty  on  September  27,  1917,  and 
British  India  placed  wheat  temporarily  on  the  free  list  on  January 
25, 1919. 

Import  duties  of  the  United  States  upon  wheat  and  wheat  flour,  J 883-19 13. 


Tariff  act. 


Tear. 


Pax«- 
gnph. 


Tariff  claailfloatlon  pr  desoriiitlan. 


Wheat 

Wbeat  floor 

Wbeat 

Wheat  floor 

/Wheat 

\  Wheat  floor 

Wheat 

Wheat  floor 

Wheat 

Wheat  flour  and  semoUna 

Wheat,  wheat  floor,  Bemolina,  and  other  wheat  prodocta. 
not  speclaUy  provided  for  in  this  section:  ProvOedf  Thai 
wheat  shall  he  subject  to  a  duty  of  10  cents  per  bushel,  that 
wheat  flour  shall  be  sobject  to  a  duty  of  45  cents  per  barrel 
of  196  pounds,  and  semolina  and  other  prodocts  of  wheat, 
not  specially  provided  for  in  this  section,  10  per  oentom  ad 
▼alorem,  when  imported  directly  or  indirectly  from  a  country, 
dependency,  or  other  subdivision  of  govermnent  which  im- 
poses a  duty  on  wheat  or  wheat  flour  or  semolina  imported 
from  the  United  States. 


Rate  of  duty. 


20  cents  per  bushel. 
20  per  cent  ad  valorem. 
25  cents  per  bushel. 
35  per  cent  ad  valorem. 

|20  per  cent  ad  valorem. 

25  cents  per  bushel. 
25  per  cent  ad  valorem. 
25  cents  per  bushel. 
35  per  cent  ad  valorem. 
Free. 


For  the  present,  then,  there  is  free  trade  in  wheat,  wheat  flour, 
and  semolina  between  the  United  States  and  virtually  all  important 
exporting  countries  which  are  likely  to  ship  to  this  country.  It  is 
only  a  nominal  free  trade,  however.  On  June  1,  1920,  the  United 
States  relinquished  the  control  it  had  exercised  over  imports  and 
exports  during  its  participation  in  the  World  War,  and  also  termi- 
nated the  price  guarantee.  But  in  the  chief  exporting  and  import- 
ing countries  national  control  still  prevails.  Both  production  and 
trade  remain  of  an  abnormal  character. 
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WORLD  PRODUCTION  AND  TRADE. 

A  brief  preliminary  review  of  world  production  and  trade  will 
disclose  some  phases  of  the  normal  competitive  situation. 

International  supply  and  demand  normally  regulate  the  level  of 
domestic  prices.  Ordinarily  American  wheat  prices  are  nearly  as 
directly  affected  by  the  harvest  of  Argentina,  Canada,  or  of  other 
large  exporting  countries  as  by  that  of  the  Dakotas  or  of  Kansas.  Of 
the  world  production  of  aroimd  3f  billion  bushels,  Europe  pro- 
duces about  one-half,  the  United  States  20  per  cent,  British  India  10 
per  cent,  Canada,  Argentina,  and  Australia  each  around  5  per  cent, 
the  remaining  5  per  cent  being  contributed  by  a  large  number  of  coun- 
tries.' Approximately  650,000,000  bushels,  or  less  than  one-fifth  of 
the  world's  annual  production,  enters  into  international  trade;  and 
this  trade  consists  largely  of  the  imports  of  about  seven  industrial 
nations  of  Europe,  and  of  the  surpluses  chiefly  of  Russia,  the  United 
States,  Canada,  and  Argentina,  and  to  a  smaller  extent  of  British 
India,  Australia,  and  Roumania  (see  table  on  page  22).  The  world 
demand  usually  remains  fairly  constant,  while  the  surplus  of  the  ex- 
porting nations  varies  greatly  from  year  to  year  in  both  quantity  and 
quality.  The  dominant  influence  of  the  supply  factor  upon  current 
prices  is  enhanced  by  a  somewhat  distinct  demand  for  different 
classes  and  qualities  of  wheat.  Large  quantities  of  soft  wheat  are 
grown  in  the  chief  importing  coimtries,  which  are  in  especial  need 
of  the  hard  varieties  for  blending  in  bread  flours.  Southern  Europe 
also  imports  much  durum'  wheat  for  the  manufacture  of  macaroni 
and  other  edible  pastes. 

The  principal  surplus-producing  regions  are  far  distant  from 
markets;  population  is  sparse,  the  type  of  agriculture  extensive,  land 
relatively  cheap,  and  there  is  little  competition  from  other  crops. 
Of  the  total  exports,  fully  85  per  cent  moves  to  western  and  central 
Europe.  Tlie  United  Kingdom  imports  annually  over  210,000,000 
bushels,  or  about  three  times  as  much  as  Germany,  which  usually 
ranks  second  among  the  importing  countries.  Brazil,  with  imports 
of  around  20,000,000  bushels,  is  the  most  important  of  the  regions 
of  deficient  production  outside  of  Europe.  Because  of  the  dominant 
position  of  the  United  Kingdom  in  the  import  trade,  the  British 
market  is  generally  recognized  as  the  "ruling"  one.  Wheat  har- 
vests are  constantly  in  progress  in  some  part  of  the  world,  and  the 
exports  are  seasonal ;  the  volume  and  quality  of  the  harvests  of  the 
principal  exporting  countries  successively  affect  Liverpool  prices 
and  are  reflected  in  other  grain  centers.  In  the  Northern  Hemi- 
sphere, the  harvests  begin  about  March  in  British  India  and  end 

'Thoe  figures  are  based  upon  averages  for  the  fire  years  1009-1913.  No  great  or 
P^rmaneot  chanjre  In  the  channels  of  trade  as  a  result  of  the  World  War  appears  prob- 
^le^    Trade  statistics  include  flour,  equated  to  wheat. 
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in  September-October  in  the  more  northern  latitudes.  In  the  South- 
em  Hemisphere,  only  the  crops  of  Argentina  and  Australia,  har- 
vested during  December  and  January,  are  of  general  interest. 

This  world  trade  is  in  the  form  of  wheat  rather  than  of  flour, 
exports  of  flour  usually  constituting  only  about  one-sixth  of  the 
total.  Higher  ocean  and  rail  rates  on  flour,  higher  import  duties, 
the  local  value  of  mill  feed,  and  local  preferences — such  factors  pro- 
mote the  shipment  of  the  raw  material  instead  of  the  manufactured 
product.  The  United  States  ships  approximately  40  per  cent  of  the 
world  exports  of  flour,  nearly  three  times  as  much  as  Canada,  the 
country  ranking  second. 

Tablb  1. — International  trade  in  wheat  and  flour  (averoffe,  1909-191S). 

[Prom  tbe  Yearbook  of  the  U.  S.  Department  of  Agriciiltiire,  1919.] 

EXPORTS. 
[In  thonwmdw  of  baaheli.] 


Coimtry. 


Wheat 
1909-1 


M^). 


Wheat 
floor 
(averace, 
1909-1913) 


Wheat 

and  floor 
(averafEc 
1909-1913).> 


I«OM— 

Aigautina 

AiMtralU 

Anitrla-Hungary 

Belglam 

Brttlih  India 

Bulgaria. 

fWTMtH* 

Chile 

Gennany.... 

NeUMrtaods:. 

Ronmania 

Biieria. 

United  Stotea 

Other  ooontries. 

Total" 


Btukdt. 
89,102 
41,997 
86 
19,e07 
48,781 

8,840 
74,347 

2,331 
13,314 
63,307 
49,100 
155,753 
63,310 
16,311 


Barrdt. 
1,365 
1,719 
19S 


634,827 


O07 

534 

3,694 

83 

1,< 


735 

1,837 

10,443 

3,154 


36,748 


BtuMs. 
95,243 
49,733 
906 

33,604 

51,510 

11,344 

90,871 

3,503 

31,149 

54,394 

53,370 

161,766 

100,310 

80,413 


745,194 


IMPORTS. 


mro— 

Belgiam 

BrasU 

British  South  Africa 

Dcmnark 

Ftanoe 

Oennany 

Oreece.....* 

Italy 

Japan 

Netherlands 

PortocaL 

Spain. 

Sweden. 

SwitMTland 

United  Kingdom 

Oth«  ooontries. 

Total 


78,836 

81 

*2'^ 

1,835 

3,435 

729 

4,068 

588 

38,173 

117 

88,983 

173 

6,978 

IS 

53,775 

15 

J'S 

193 

66,896 

3^168 

>'9 

*'!S 

1 

6,771 

83 

16,568 

517 

193,134 

6,006 

31,790 

11,070 

594,998 

33,530 

73,967 

30,495 

6,706 

6,ni 

38,608 

80,755 
7.084 

5L866 
3,496 

76,658 
3,238 
4,471 
7,140 

13,885 
210,156 

n,574 


700,836 


^  Flour  has  been  conyerted  into  wheat  at  the  rate  of  4|  bushes  per  barrel  of  floar. 
*To  obtain  the  net  exportable  surplus,  deductions  should  be  made  of  the  exports  of 
Beigiom,  Germany,  and  the  Netherlanda,  which  are  eridently  reexports  of  foreisii  whea^t. 
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To  the  extent  that  the  level  of  domestic  prices  is  determined,  in 
common  with  that  of  other  exporting  nations,  by  the  situation  in  the 
world  markets,  it  would  appear  that  American  tariff  barriers  are  of 
little  praictical  effect.  But  in  point  of  fact,  the  great  bulk  of  the 
United  States  export  trade  (in  the  years  immediately  preceding  the 
World  War)  had  come  to  consist  of  certain  types  of  flour  and  wheat 
that  do  not  enter  largely  into  domestic  consumption,  and  of  the  sur- 
plus of  the  Pacific  Northwest.  A  surplus  producing  region  over 
1.000  miles  in  the  interior  supplies  much  of  the  requirements  of  the 
Eastern  and  Gulf  States.  Under  prewar  conditions  the  large  mar- 
kets in  the  East  and  along  the  Atlantic  seaboard  could  be  more  cheaply 
reached  by  foreign  grain.  The  varying  harvest  of  different  classes 
and  varieties  results  in  shortages  of  specific  grades ;  and  the  character 
and  channels  of  the  trade  in  wheat  and  wheat  products  are  such  as 
to  draw  foreign  supplies.^  Moreover,  the  increase  in  the  domestic 
production  has  not  kept  pace  with  the  growth  of  population  and 
consumption. 

THE  UNITED  STATES  AS  A  FUTURE  LARGE  IMPORTER  OF  WHEAT. 

Maxirnum  production  probably  attained. — ^As  a  cash  crop,  wheat 
is  exceeded  in  value  only  by  cotton ;  flour  milling  ranks  third  among 
the  manufacturing  industries  (census  of  1914),  and  the  enormous 
production  of  mill  feed  is  one  of  the  basic  factors  in  the  dairy  in- 
lustry.  But  in  most  of  the  States  wheat  production  is  already 
much  less  than  consumption.  The  area  and  degree  of  this  de- 
dciency  are  extending.  It  is  true  that  since  1914  the  harvest  of  the 
United  States  has  far  exceeded  that  of  any  other  country.  From 
l^%  to  1913  the  domestic  area  in  wheat  increased  from  15,424,000  to 
V),184,000  acres,  while  the  production  rose  from  152,000,000  to  763,- 
•3S0.00O  bushels.  During  the  last  16  years  of  this  period  (1898  to 
1913)  the  acreage  in  wheat  fluctuated  between  45,000,000  and 
50,000,000  acres,  although  over  70,000,000  acres  were  added  to  the 
improved  land. 

Changes  ejected  by  the  World  War. — ^For  the  subsequent  in- 
Tease  in  acreage  the  war  has  been  the  chief  cause.  It  has  elimi- 
nated for  an  indefinite  period  the  surplus  of  Russia,  formerly  the 
largest  exporter,  and  of  Boimiania.  These  two  countries  formerly 
exported  around  210,000,000  bushels,  or  about  one-third  of  the  in- 
ternational exports.  .  The  shipping  situation  also  placed  a  pre- 
mium upon  North  American  supplies,  and  the  farmer  was  guaran- 
teed a  minimum  price  more  than  twice  as  high  as  the  prewar  level. 
In  consequence,  wheat  culture  has  been  maintained  and  increased  in 

'Apart  from  the  domestic  consumption  American  floor  has  special  foreign  markets 
•ad  tn  established  export  trade.  This  additional  demand  for  wheat,  either  domestic  or 
'oretgn,  for  reexport  as  flour  is  discussed  on  pp.  61, 52,  in  oonnection  with  the  export  trade. 
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the  re^ons  producing  at  higher  costs.  For  the  five  years,  1915-1919. 
however,  the  average  harvest  (831,000,000  bushels)  was  only  about 
100,000,000  bushels  larger  than  for  the  preceding  five-year  period 
It  is  noteworthy  that,  following  the  cessation  of  hostilities,  only 
53,000,000  acres,  20,000,000  less  than  in  the  preceding  year,  were  sown 
to  wheat  in  the  crop  year  1919-20;  and  that  the  large  increase  in  the 
wheat  acreage  during  1918  and  1919  coincided  with  a  reduced  acreage 
in  com. 

Price  guarantees  of  exporting  countries. — The  minimum  prices 
guaranteed  by  the  different  exporting  governments  during  1918-19 
afford  an  interesting  comparison.  The  American  basic  minimum. 
$2.26  at  Chicago,  or  $2.39|  at  New  York,  was  widely  stated  to 
be  below  the  cost  of  production.  The  Argentine  minimum,  at  the 
port  of  export,  was  $1.55;  the  Australian  minimum  to  producers 
was  $1.14  during  1918-19,  and  for  the  crop  of  1920-21  is  $1.87. 
Differences  in  ocean  freights  were  largely  responsible  for  these  vari- 
ations. According  to  a  special  investigation  of  the  United  States 
Department  of  Agriculture,^  the  cost  of  production  in  the  wheat 
belt  for  the  crop  of  1919  was  $1.87  for  winter  wheat  and  $2.65  for 
spring  wheat,  tiie  higher  cost  for  the  latter  being  chiefly  due  to 
unusually  low  yields.  The  average  cost  of  wintw  and  spring  wheat 
was  $2.15. 

Former  extensions  of  cultivation, — ^But  in  proportion  to  popu- 
lation there  has  been  no  increase  in  the  national  supply.  The  aver- 
age per  capita  production  declined  from  8.2  bushels  in  1882-lSSt' 
to  7.9  in  1915-1919;  exports  declined  from  41.4  per  cent  of  the 
crop  of  1900  to  only  19.1  per  cent  of  that  of  1913  (when  they  con- 
sisted mainly  of  durum  and  Pacific  coast  wheat  and  clear  and  low- 
grade  flours),  and  were  increased  during  the  war  i)eriod  in  part 
through  a  diminished  consumption,  while  imports  in  1918  attained 
a  record  figure  of  28,000,000  bushels.  Still  more  significant  is  the 
fact  that  the  increase  in  production  during  the  past  30  years  coin- 
cided with  a  universal  and  progressive  decline,  even  in  the  grain 
belt,  in  the  proportion  of  the  improved  land  sown  to  wheat.  The 
national  supply  has  been  maintained  partly  by  a  slight  increase 
in  the  average  yield  and  chiefly  by  the  new  lands  that  were  brought 
under  cultivation.  From  the  chief  contributing  cause  of  our  in- 
crease— new  farming  areas — ^no  further  large  contributions  are  to 
be  expected.  Wheat  has  been  primarily  a  frontier  crop.  *  With  the 
settlement  of  western  lands  the  wheat  belt  has  gradually  moved 
westward,  where  grain  could  be  grown  under  extensive  cultivation 


« Weekly  Xeirt  Letter,  Umiied  8t9tm  DepmrtwtmU  of  AgrimOHm,  Jwme  90,  J9S0.^ 
FoortMn  rapreKntatiTe  difltrletB  were  Tlfllted  \fj  field  acents — 8  winter  wheat  aivae  Id 
Keneee,  N^ireaka,  and  Klsaoarl,  and  5  8|>rins  wheat  areas  in  the  Dakotaa  and  Montana. 
Foot  handled  and  efffhtsr-one  Carma  were  florreyed. 
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to  much  better  advantage  than  in  the  East.     The  older  wheat- 
irrowing  sections,  although  capable  of  larger  yields  under  inten- 
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•ive  cultivation,  have,  in  the  face  of  western  competition,  found  other 
forms  of  agriculture  more  profitable. 
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Doubtless  the  United  States  will  continue  to  produce  large  quan- 
tities of  wheat,  more  extensively  north  and  west  of  the  com  belt,  that 
is,  in  the  spring  wheat  region  lying  to  the  north,  and  in  the  dry- 
farming  sections  of  the  West,  Southwest,  and  Pacific  Northwest; 
and  largely  elsewhere,  also,  in  crop  rotations.  It  is,  of  course,  as 
was  demonstrated  during  the  World  War,  largely  a  matter  of  pric« 
and  comparative  advantage. 

The  region  east  of  the  Mississippi,  as  well  as  the  Southwest,  must 
now  import  more  than  one-half  the  total  wheat  requirements.  Here 
production  has  remained  nearly  stationary,  population  has  increased 
more  than  twofold,  and  the  share  of  the  national  wheat  locally  grown 
dropped  from  62.2  per  cent  in  1871-1875  to  26.2  per  cent  in  1911-1915. 
During  this  period  of  nearly  50  years  the  production  of  the  East 
North  Central  States,  formerly  the  chief  wheat-growing  region,  de- 
clined from  38.5  to  15.4  per  cent  of  the  total ;  here  the  proportion  of 
the  improved  land  in  wheat  fell  from  18.1  per  cent  in  1879  to  7.9  per 
cent  in  1909.» 

It  is  the  West  North  Central  division  that  has  contributed  nearly 
all  of  the  accretions  to  the  national  supply.  From  1871  to  1915  its 
crop  increased  by  about  350,000,000  bushels.  Here  also  the  maxi- 
mum production  appears  to  have  been  attained,  while  its  surplus 
is  diminishing.  In  this,  the  great  surplus-producing  section,  the  pro- 
portion of  the  improved  land  sown  to  wheat  dropped  froija  X9.2  per 
cent  in  1879  to  15.7  per  cent  in  1909.  Its  average  annual  crop  for  the 
years  1916-1919  was  lipproximately  the  same  as  in  the  preceding  five- 
year  period,  despite  high  prices  and  appeals  for  a  larger  wheat  pro- 
duction. Unfavorable  climatic  conditions  were  an  important  factor. 
In  the  Pacific  States,  which  raise  a  relatively  small  surplus,  produc- 
tion declined  during  1916-1919. 

The  largest  proportionate  increase  within  recent  years  has  taken 
place  in  the  Mountain  States,  which  raise  only  about  8  per  cent  of 
the  national  total.  In  this  region  of  deficient  rainfall,  most  of  the 
crop  is  produced  under  irrigation  and  dry  farming.  Because  of  the 
intensive  agriculture  characteristic  of  farming  under  irrigation  and 
of  the  competition  of  more  productive  farm  products,  no  large 
increase  is  to  be  expected  from  irrigated  farms.  Neither  are  further 
large  contributions  to  the  national  wheat  supply  to  be  expected  from 
dry  farming,  for  wheat  is  a  precarious  crop  under  such  conditions, 
involves  usually  an  alternate  year  of  simuner  fallow,  and  the  land 
is  generally  better  adapted  to  grazing.  Much  of  the  area  sown  to 
wheat  in  this  section  during  1918  and  1919  will  evidently  revert  to 
pasturage. 

•  The  data  regarding  the  westward  movement  and  geographic  distribution  of  wbeat 
prodnctlon  are  from  U.  S.  Dc^^artment  of  Agriculture,  Bui.  694,  Geography  of  Wbeat 
Prices,  by  L.  B.  Zapoleon. 
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Sources  of  possible  future  increase. — ^Partially  offsettmg  the  fac- 
tors which  make  for  a  dimmishing  wheat  supply  are  (1)  the  prob 
able  increase  through  further  accessions  of  farming  areas,  and  (2) 
through  higher  yields  to  the  acre,  resulting  from  improved  varieties 
and  better  cultural  methods.  From  new  farm  lands  no  such  large 
contributions  as  have  occurred  in  the  past  seem  probable,  since  large 
capital  expenditures  are  required  for  irrigation,  drainage,  and  the 
clearing  of  cut-over  lands,  and  such  areas  are  not  likely  to  be  sown  to 
wheat.  Yields  to  the  acre — ^the  second  factor — are  increasing  slowly. 
But  the  more  intensive  wheat  culture  of  the  States  east  of  the  Missis- 
sippi has  not  withstood  the  competition  of  other  crops  and  of  the 
newer  lands  of  the  West.  Whether  it  will  be  profitable  in  the  West 
against  the  competition  of  such  countries  as  Canada,  Argentina, 
Bussia,  and  Australia  remains  to  be  seen.*  A  suggestive  parallel 
offers  in  the  history  of  intensive  wheat  culture  in  central  and  west- 
em  Europe,  in  the  face  of  competition  from  the  Americas  and  Russia. 
The  high  import  duties  imposed  by  some  European  countries  have 
not  served  to  free  them  of  dependence  upon  foreign  wheat. 

But  there  is  more  immediate  occasion  for  imports  into  the  United 
States  because  of  the  great  distances  between  the  areas  of  surplus  and 
deficient  production,  the  nearness  of  the  principal  consuming  markets 
to  foreign  sources  of  supply,  and  the  character  of  the  milling  de- 
mand. 

GEOGRAPHIC  FACTORS  AS  A  CAUSE  OF  IMPORTS. 

Regwns  of  surplus  and  deficient  productioji. — The  entire  country 
east  of  the  Mississippi,  as  well  as  the  southern  tier  of  western  States 
from  Texas  to  California,  is  a  deficiency  region;  it  is  dependent  upon 
the  remaining  trans-Mississippi  States  for  a  larpe  part,  and  in  the 
case  of  the  Atlantic  and  (lulf  States  for  nearly  all,  of  its  wheat.  If 
production  and  consumption  are  considered  by  State  units,  12 
surplus-producing  western  States  contribute  nearly  all  of  the  gross 
surplus  of  the  country,  which  during  1911-1915  averaged  424,000,000 
bushels.  (See  Table  3.)  Five  of  these  States — Kansas,  the  Dakotas, 
Minnesota,  and  Nebraska — contribute  about  60  per  cent  of  the  com- 
mercial supply.  That  is,  they  supply  the  great  bulk  of  the  exports 
and  also  ship  larger  quantities  to  deficiency  regions  in  the  United 
States.  The  decree  of  deficiency  l^ecomes  progressively  larger  to- 
ward the  east  and  south. 


*  Siberia  and  Manchuria  arc  alMo  ponniblo  nourci^s  of  lari^e  supply  In  the  fature. 
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BLE  3w — Wheat  production,  requirements,  turplui,  and  deficiency  hy  States 

and  sections,  1911-1915. 

[Bui.  594,  U.  B.  Department  of  Agrioaltan.] 
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63,914 


1,113 

6,971 

3,018 

512 

300 

18 

91 


14,651 

19,110 

22,000 

7,154 

883 

35,909 
9,160 
17,020 
73,970 
20,938 
40,120 
09,977 

2,892 

2,575 

27 

15 


7,477 

19,360 

275 

13,025 

490 

5,558 

304 

79 

2,231 

262 

9,233 

37,749 

11,339 

3,820 


543,970 


476,980 


Per  cent  of 
production. 
69.4 


(«) 
34.1 
31.4 
61.8 
06.7 
28.7 
03.6 
52.2 
70.0 


33.5 
28.2 
84.7 

67.4 

69.8 

32.0 

14.9 

6.0 

1.5 

4.0 


40.1 
54.7 
58.5 
47.1 
23.9 

00.9 
05.0 
49.8 
09.9 
08.0 
07.1 
08.0 

29.5 

29.3 

5.1 

22.7 


Requirements,  ayer- 
age,  1911-1916. 


Porlbod. 


Thousand 
6«Mftfb. 
515,987 


113,223 
58,448 

107.347 
71,237 
36,151 
48,060 
18,939 
28,091 


54.8 
73.9 
18.0 

02.3 
20.7 
51.9 
19.7 
9.0 
33.0 
21.0 
60.5 

75.5 
02.9 
58.0 


60.4 


3,502 
3,184 
1,944 
17,744 
2,498 
5,318 

53,450 

13,747 
47,02B 

1,040 
0,051 
9,581 
7,440 

10,885 
0,760 

10,947 
3,n4 

31,281 
15,737 
33,063 
14,683 
12,583 

15,704 

11,779 

17,441 

4,758 

4,180 

7,152 

10,223 

10,513 
9,170 
8,954 
7,608 

7,855 
22,529 
11,033 

0,639 

2,515 
1,029 
5,300 
2,924 
1,662 
2,469 
578 
2,402 

8,008 

4,618 

16,005 


515,937 


For  food 
and  seed. 


Tkouiand 
buskeU. 
596.  n3 


88,406 

117,318 

02,574 

130,872 

112,100 

38,444 

63,434 

34,^77 

33,699 


3,574 
2,189 
1.940 
17,838 
3,511 
5,347 

63,513 
14,028 
49,777 

1,271 

9,070 
11,003 

7,935 
11,333 

0,950 
11,242 

3,770 

84,941 
19,479 
30,799 
16,187 
12,900 

21,982 
13,215 
20,813 
14,502 
9,078 
11,884 
20,020 

11,050 

10,108 

9,077 

7,540 

7,907 
24,099 
14,533 

0,885 

5,284 
1.248 
0,107 
3,001 
1,740 
2,951 
670 
3,310 

10,940 

6,007 

16,752 


505,713 


*  Fr^  eenaos  of  manolactures,  calendar  year  1914.    Grain  ground  in  custom  mills  is  not  included.    The 

*^  s-licate  roughly  the  trade  movement,  wheat  versus  wheat  flotir. 
>  ust  ihea  fiOO  bmhels.         •  Le»  than  one-tenth  of  1  per  oent.        « Includes  District  of  Coliunbia. 
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Table  3. — Wheat  production,  requirements,  surplus,  and  deficiency^   by 

and  sections,  1911-1915 — Continued. 
[Bui.  504,  U.  S.  Department  of  Agrlcaltnre.] 


State  and  geographic 
dlTldon. 


United  States. 


Engl 
leAt 


and. 


New 

IClddle  Atlantic. 

South  Atlantic* 

East  North  Central. 
West  North  Central. 
East  South  Central. 
West  South  Central. 

Mountain 

Padflc 


New  England: 

Maine 

New  Hampshire. 

Vermont 

Massachusetts. . . 

Rhode  Island 

Connecticut , 

Middle  Atlantic: 

New  York , 

New  Jersey , 

Pennsylv^ola 

Soath  Atlantic: 

Delaware , 

Maryland 

Virginia , 

West  Virginia..., 

North  Carolina. . . 

South  Carolina. . . 

Georgia 

Florida 

East  North  Central: 

Ohio 

Indiana 

Illinois 

Michigan. 

Wisconsin 

West  North  Central: 

Minnesota s... 

Iowa 

Missouri 

North  Dakota.... 

South  Dakota.... 

Nebraska 

Kansas 

East  South  Central: 

Kentucky 

Tennessee 

Alabama 

Mississippi 

West  South  Central: 

Louis'ana 

Texas 

Oklahoma 

Arkansas 

Mountain: 

Montana 

Wyoming 

Colorado 

New  Mexico 

Arizona 

Utah, 

Nevada 

Idaho 

Padflc: 

Washington 

Oregon 

Camomia 


Average  surplus  or 
deficiency,  1911-1915. 


Surplus. 


bushelt. 
307,788 


3,073 
304,325 


United  States 

Net  surpl  us 

Exp'ts  (domestic  wheat) 
average  1911-1915 


35,388 
40,898 


665 

911 
293 


15,471 
1,832 


37,099 
883 
14,564 
91,385 
30,180 
47,960 
82,254 


11,684 


15,616 
1,118 
4,602 


3,650 

570 

12,212 

39,045 
12,011 


M24,004 
207,788 

188, 748 


Defi- 
ciency. 


Thoutand 
hushelt. 


33,298 
86,520 
35,387 


19,248 
12,043 


Per  capita. 


Produc- 
tion. 


Btuhelt, 
8.3 


3,494 
2,189 
1,919 
17,838 
2,511 
5,347 

46,165 
12,565 
27,790 


4,493 
3,988 
5,751 
9,253 
3,770 

3,375 


989 
9,366 


1,837 
1,379 
8,549 
7,483 

7,907 
10,462 


5,358 


1,519 
861 


10,168 


4  216,216 


>  Less  than  one-tenth  of  1  bushel, 
s  Less  than  one-tenth  of  1  per  cent. 


(») 
1.5 
2.9 
6.5 

34.5 
2.2 
4.3 

20.3 

15.6 


27.1 
6.3 
10.5 
160.2 
61.1 
48.5 
58.4 

4.2 
3.9 
.3 
(») 


Requirements. 


For  food. 


BufheU. 
5.31 


( 


3.3 
13.5 
.9 

49.9 
14.5 
13.1 
4.3 
3.8 
16.3 
13.1 
41.0 

37.2 

23.8 

2.5 


8.3 


4.8 
5.5 
4.6 
5.7 
5.9 
4.2 
5.1 
6.4 
6.0 


4.7 
6.0 
5.4 
5.0 
4.3 
4.5 

5.4 

5.0 
5.8 

5.0 
5.0 
4.5 
5.7 
4.5 
4.3 
4.0 
4.6 

6.8 
5.7 
5.6 
6.0 
5u2 

7.2 
5.3 
5.2 
7.3 
6.5 
5.8 
5.8 

4.5 
4.1 
4.0 
4.0 

4.6 
5.4 
6.0 
4.0 

6.0 
6.3 
6.0 
7.9 
7.3 
6.1 
6.1 
6.6 

6.0 
6.1 
6.0 


For  food 
and  seed. 


ButkeU. 
6.13 


Distribution  In  percentuf  •^ 
of  the  United  States  tot^i^ 


Popula- 
tion. 


Percent, 
100 


5.31 


4.9 
6.7 
4.9 
6.3 
9.3 
4.4 
5.6 
8.3 
7.1 


4.7 
6.0 
6.4 
6.0 
4.3 
4.5 

6.6 
6.1 
6.1 

6.1 
6.8 
6.3 
G.1 
4.9 
4.4 
4.1 
4.6 

7.0 
7.1 
6.3 
6.5 
6.4 

lai 

6.9 

6.3 

31.9 

14.1 

9.6 

11.7 

6.0 
4.6 
4.1 
4.0 

4.6 
6.8 
7.6 
4.1 

13.6 
7.6 
6.9 
8.3 
7.5 
7.3 
7.1 
8.7 

8.1 
7.9 
6.3 


6.13 


7.1 

3L3 

13.1 

19.5 

13.4 

9.0 

9.8 

3.0 

4.9 


.8 
.4 
.4 

3.7 
.6 

L3 

10.0 
3.8 
8.4 


5.1 
3.8 
6.1 
3.0 
3.5 

3.3 
3.3 
3.4 
.7 
.7 
1.3 
1.8 

3.4 
3.3 
3.3 
3.0 

L8 
4.3 
3.0 
L7 

.4 
.3 
.9 
.4 
.3 
.4 
.1 
.4 

L4 

.8 

3.7 


Prodoe- 
tton. 


lU^qni'- 

men* 

for  ix' 


Percent, 
100 


100 


(«) 
3.8 
4.6 
1&4 
61.8 
2.4 
S.2 
7.5 
9.3 


^ 


(«) 

<*} 
(") 

(«) 

.9 

.2 

2.7 


.3 

.2 

1,4 

1.3 

3.3 

1.4 

1.3 

.4 

3.4 

.9 

L6 

.3 

3.8 

.3 

.8 

(«) 

3.9 
4.3 

4.8 

1.9 

.6 

7.4 
1.8 
4.4 

13.1 
4.9 
7.4 

13.8 

1.3 
1.1 
.1 
(*) 

^'b 

3.3 
.3 

3.6 
L9 
.3 
1.4 
.3 
.1 
.8 
.3 

6.3 

3.3 

.9 


100 


1 
1 

1* 


2. 

o 

1. 

3  1 


1.^ 

4.1 

1.:! 


100 


*  Includes  the  District  of  Columbia. 

*  Gross  surplus  and  deficiency. 


WHEAT  AND  WHEAT  FLOUR.  3^ 

Domestic  wfieat  trade. — ^The  domestic  wheat  may  be  roughly  de- 
scribed as  flowing  in  two  great  streams  which  have  their  source  in 
central  Idaho  and  western  Montana.  One  stream  moves  westward 
toward  the  Pacific  and  branches  off  to  California;  the  second  and 
much  larger  stream  flows  eastward  through  the  great  surplus-produc- 
ing States,  and  separates  into  Atlantic  and  Gulf  branches.^  The  line 
of  cleavage  between  the  Pacific  and  eastern  movement,  as  well  as 
l)etweeii  the  Atlantic  and  Gulf  branches,  is  largely  determined  by 
the  sum  of  the  rail  rates  and  ocean  freights  to  Liverpool  via  the 
several  routes.  Because  of  prohibitive  rail  rates  to  the  distant  eastern 
regions  of  deficient  production,  the  surplus  Pacific  wheat  ordinarily 
can  be  shipped  much  more  advantageously  westward  to  foreign 
markets. 

Pacific  coast  trade. — ^Usually,  therefore,  the  crop  of  the  Pacific 
Xorthw^est,  which  is  about  10  per  cent  of  the  total,  enters  into  a  dis- 
tinct trade.     It  consists  of  both  hard  and  soft  wheat  (winter  and 
spring) .    The  surplus  is  raised  in  eastern  Washington  and  northeast- 
em  Oregon.    With  part  of  the  Idaho  and  Montana  wheat,  it  moves 
southward  to  meet  California's  deficiency  of  over  10,000,000  bushels 
(largely  in  the  form  of  flour) ,  or  is  exported  from  Pacific  ports.    But 
in  the  face  of  an  increasing  consumption,  the  production  of  the 
Pacific  States  has  been  declining  (average  for  1911-1915,  74,597,000 
bushels;  1916-1919,  60,200,000).    Moreover,  the  principal  deficiency 
repons  of  California  are  over  1,000  miles  from  the  surplus  areas  of 
the  Pacific  Northwest,  and  still  more  distant  from  Kansas  and  the 
Dakotas,  which  ship  some  quantities  of  hard  wheat  flour  westward. 
Australia  exports  soft  wheats  that  are  highly  esteemed  in  the  world 
markets;  and  shipments  from  that  country  to  California  have  been 
increasing  since  it  obtained  free  admission  to  the  United  States  of 
its  wheat  and  wheat  flour  through  the  removal  of  its  own  customs 
duty.    In  the  fiscal  years  1918,  1919,  and  1920  imports  from  Aus- 
tralia amounted  to  3,475,079,  5,371,646,  and  262,187  bushels,  respec- 
tively.*   In  part  the  importations  were  due  to  war  conditions,  but 
during  1918  and  1919  the  crop  of  the  Pacific  States  was  about  25,- 
^NlO,000  bushels  short  of  the  1911-1915  average.  '  In  August,  1920, 
sf^me  Manchurian  wheat  was  received  on  the  Pacific  coast.    It  is  note- 
worthy that  the  Australian  crop,  as  well  as  that  of  Argentina,  is 
harvested  in  January  and  reaches  the  markets  as  a  period  when  the 
domestic  stocks  are  at  the  lowest  point. 

'  RelaUvely  small  shipments  of  Pacific  wheat  and  flour  are  made  to  the  southeast,  and 
of  Kansas  and  Dakota  strong  flours  to  the  Pacific  States.  Because  of  the  shipping 
situation  much  of  the  Pacific  wheat  moved  eastward  during  the  war. 

*  Reexports  of  all  foreign  wheat  (Australian,  Argentine, 'and  Canadian)  amounted  to 
l.ori3,744  bashels  in  1918,  498,762  in  1919,  and  94,000  in  1920. 
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Atlantic  and  OtUf  trade. — The  movement  eastward,  commencing 
from  the  pivotal  Idaho-Montana  region  and,  progressively  increas- 
ing in  volume,  passing  through  the  trans-Mississippi  grain  belt — the 
world's  greatest  grain-growing  region — is  over  eight  times  as  large 
as  that  toward  the  Pacific.  Either  in  the  form  of  wheat  or  flour,  it 
supplements  the  deficient  lo6al  production  of  the  South  and  of  the 
States  east  of  the  Mississippi,  and  also  carries  most  of  the  exports. 
In  the  earlier  stages  of  its  progress  most  of  the  grain  is  concentrated 
in  five  primary  markets — Minneapolis,  Duluth,  Chicago,  Kansas 
City,  and  St.  Louis — for*  milling,  local  use,  and  reshipment.  In 
connection  with  the  future  of  foreign  competition,  it  is  significant 
that  the  subsequent  eastern  movement  to  the  Atlantic  seaboard  paral- 
lels that  of  Canadian  wheat  and  is  swelled  by  the  larger  part  of  the 
Canadian  exports,  which  are  shipped  in  bond  via  this  route  to  all 
countries.*  Between  the  American  and  Canadian  carrying  interests 
there  is  keen  competition  for  this  trafiic,  and  while  some  American 
wheat,  com,  and  oats  are  exported  through  Canada,  ordinarily  a  far 
larger  Canadian  countercurrent  moves  through  North  Atlantic  ports. 
Buffalo  is  the  gateway  for  this  eastward  traffic;  it  receives  nearly 
all  of  the  wheat  for  consumption  in  and  export  from  North  Atlantic 
States,  and  also  around  50,000,000  bushels  annually  of  Canadian 
wheat  (average  for  1&11-1915).  Additional  Canadian  wheat  is 
shipped  directly  to  Portland,  Me.  When  they  are  for  domestic  con- 
sumption the  shipments  to  the  east  and  south  are  largely  in  the  form 
of  flour.  Most  of  the  surplus  spring  wheat  and  flours,  and  a  consider- 
able portion  of  hard  and  soft  winter,  take  this  eastern  route.  Of 
lesser  proportions  are  the  shipments  to  the  Gulf  and*  southeast,  for 
consumption  and  export,  consisting  chiefly  of  winter  wheat  and  flour 
(hard  and  soft). 

Geographic  factors  and  imports;  ocean  freights  versus  raSi  rates. — 
The  foregoing  analysis  of  the  domestic  trade  serves  in  some  degree 
to  indicate  geographic  factors  which  promise  to  exert  a  powerful 
influence  upon  the  character  and  channels  of  foreign  competition. 
The  chief  surplus-producing  regions  are  1,200  miles  or  more  in  the 
interior;  and  befote  the  war  rail  rates  to  the  seaboard  markets 
were  considerably  higher  than  the  ocean  freights  from  foreign  sources 
of  supply.  These  seaboard  markets  absorb  the  bulk  of  the  surplus 
wheat.    The  New  England  States  receive  for  local  consumption  ap- 

•  Imports  from  Canada,  for  consumption,  in  1017,  1918,  1919,  and  1920,  respectively, 
were  23,715,298,  24.690.105,  4,737,624,  and  3,967.949  bashels.  The  large  Canadian  Im- 
ports during  the  fiscal  years  1918-1920,  as  well  as  the  smaller  Argentine  and  Australian 
shipments  (see  p.  57)  were  outside  of  ordinary  commercial  influences.  They  were  ar- 
ranged by  the  United  States  Grain  Corporation,  chiefly  with  a  yiew  to  filling  local 
shortages,  and  with  the  understanding  also  that  equivalent  quantiUes  of  flour  would  be 
released  to  the  Allied  Qovemments.  Yet  these  purchases  were  made  upon  lower  price 
bases  than  existed  in  the  United  States,  and  under  the  circumstances  might  have  been 
caused  by  commercial  influences  had  they  been  free  to  operate. 
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projdmately  33,000,000  bushels  (largely  western  wheat,  and  almost 
entirely  in  the  form  of  flour) ;  New  York,  Pennsylvania,  and  New 
Jersey  an  additional  86,000,000  bushels;  the  South  Atlantic  States 
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about  25,000,000  bushels ;  the  crop  of  the  Gulf  States  from  Alabama 
to  Texas  is  ordinarily  about  40,000,000  bushels,  and  that  of  California 
about  10,000,000  bushels  short  of  requirements.  To  San  Francisco  and 
points  farther  south,  the  all-rail  or  rail-and-ocean  freight  rate  from 
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the  surplus-producing  sections  of  the  Pacific  Northwest  was  higher, 
before  the  war,  than  from  Australia  to  Liverpool — about  14  cents  per 
bushel.  To  New  York  and  New  England  points  the  rail  rate  from 
Kansas  City  was  about  15  cents  per  bushel,  while  the  ocean  freight 
from  Ai^gentina  was  only  around  8  cents.  In  the  Southeastern 
States,  which  are  most  distant  from  domestic  regions  producing  a 
large  surplus,  farm  prices  of  wheat  were  about  26  cents  per  bushel 
higher  than  in  the  grain  belt  west  of  the  Mississippi,  and  considerably 
higher  than  in  the  North  Atlantic  States.  These  southeiEustern  States 
could  have  been  reached  by  the  Argentine  product  at  approximately 
the  same  freight  as  to  New  York  City — around  8  cents  per  bushel.*** 
It  is  worthy  of  note  that,  partly  because  of  higher  prices,  the  con- 
sumption per  capita  in  the  South  is  much  lower  than  in  the  northern 
States.  Imports  from  Argentina  amounted  to  300,258  budiels  in 
1917,  1,00G,595  in  1919,  and  501,111  in  1920. 

More  important  than  the  movement  from  Argentina  and  Australia 
to  Atlantic,  (irulf,  and  Pacific  markets  is  the  pressure  of  Canadian 
wheat  on  the  north.  Thus  the  metropolitan  district  of  New  York 
City  alone  consumes  annually  around  30,000,000  bushels,  and  it  re- 
ceives for  export  an  approximately  equal  quantity  of  Canadian  grain 
under  lK)nd.  The  removal  of  the  tariff  barriers  makes  the  Canadian 
wheat  readily  available  for  domestic  consumption  throughout  the 
principjii  deficiency  regions.  (Map  3,  page  35,  shows  surphis  and 
deficiency  l)y  States  and  variations  in  producer's  prices.  It  gives 
an  indication  of  the  channels  of  trade.) 

Account  should,  of  course,  be  taken  of  the  fact  that  ocean  freights 
are  now  hi<rlier  than  rail  rates,  though  in  the  United  States  the 
latter  liave  also  nearly  doubled  since  1914.  By  September,  1920, 
ocean  friMcrJits  on  wlieat  fi-om  Argentina  to  Atlantic  s(»aboard  points 
fell  fioni  the  war  levels  t^>  around  30  cents  per  bushel;  and  from 
Australian  to  Pacific  seaboard  points  to  around  4^5  cents  per  bushel. 
The  current  rail  rate  (for  domestic  consumption)  to  San  Francisco 
from  Spokane  is  'JS.5  cents  per  bushel,  and  from  Kansas  City,  51.3 
cents.  To  southeastern  seaboard  points  the  rate  from  Kansas  City  is 
MJ>  cents  per  bushel,  and  to  New  Orleans,  ±2,H  cents.  The  all-rail 
domestic  rate  from  Minneapolis  to  New  York  is  28.5  cents.  Wheat 
prices  in  Australia  and  Argentina  during  the  war  were  much  below 
those  pr(»vailing  in  the  United  States.  Ordinarily  the  market  of 
these  countries  is  in  Europe,  and  especially  in  the.  United  Kingdom. 
Unless  ocean  freights  sutFer  a  great  reducticm  it  is  only  under  unusual 
conditions  that  substantial  competiti(m  from  Australia  and  Argen- 
tina is  probable.  But  with  res|)ect  to  Canada,  the  chief  source  of  im- 
ports, ccmditions  are  different. 


'**  Larjrt*  irrniii  imiM>rtH  In  tin-  soutlifnstfTii  ^'iihciaiMl  iniirk«-lH  would  nM|iiir<'  tlw  il«'V»M<>p- 
t  of  groHter  buudlliiK  facilitii-H  than  ari'  at  lin^fUl  availablt*. 
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DEMAND  FOR  DIFFERENT  KINDS  OF  WHEAT  AS  A  CAUSE  OF 

IMPORTS  AND  EXPORTS. 

Domestic  wheat  consumptwn. — ^The  domestic  consumption  of  flour 
was  estimated  to  be  94,102,000  barrels  for  the  crop  year  1917-18 
(equivalent  to  about  426,564,000  bushels  of  wheat) ^^  with  over  3,500,- 
•"HJ  tons  of  mill  feed  as  a  by-product.  About  one-half  of  the  flour 
is  ordinarily  consumed  in  home  baking  of  bread,  biscuits,  pastry,  and 
similar  breadstuffs;  the  consumption  by  bakers  in  baking  bread  is 
around  36,000,000  barrels;  a  further  10,800,000  barrels  are  used  in 
(»iher  bakery  products  such  as  biscuits,  crackers,  cake,  macaroni, 
breakfast  foods,  and  similar  breadstuffs,  of  which  biscuit  and  cracker 
manufacturers  use  around  3,600,000  barrels.**  A  relatively  small 
use  is  made  of  wheat  in  breakfast  foods  and  many  food  specialties ; 
also  in  the  ncianufacture  of  starch  and  its  numerous  derivatives.  For 
n'{)lanting,  around  85,000,000  bushels,  or  about  10  per  cent  of  the 
« n)p,  are  consumed.  The  lower  grades,  or  "  feed  "  wheat,  are  fed  to 
pi<reons,  poultrj',  and  other  live  stock.  In  the  semiarid  regions, 
«here  wheat  is  sometimes  lower  priced  than  com,  wheat  is  occa- 
M'nally  substituted  as  a  feedstuff.  The  consumption  on  farms  for 
M  varies  from  13,000,000  to  over  26,000,000  bushels,  chiefly  accord- 
i :.<r  to  the  quality  of  the  harvest. 

f'fes  of  different  kinds  of  wheat. — ^The  demand  is  not  for  wheat  in 

ifeneral,  but  for  specific  kinds  and  qualities  to  meet  particular  uses. 

In  consequence  the  United  States,  or  some  part  of  the  country  far 

i>tant  from  domestic  sources  of  supply  of  certain  needed  qualities, 

1-  sometimes  found  it  necessary  to  import  one  quality  while  export- 

n|j  others.     Three  principal  classes  are  recognized  commercially: 

^••ft.  hard,  and  durum,  or  macaroni,  wheat.    Differences  in  quality  or 

«ride  of  the  principal  classes  constitute  a  further  cause  of  imports.^' 

>ri  ('Tjnnection  with  the  tariff  problem  it  is  important  to  note  the  com- 

--'injT  and  individual  uses  of  these  chief  types. 

The  climatic  conditions  under  which  wheat  is  grown  exercise  a 

."vat  influence  upon  the  character  and  quality  of  the  crop.     The 

^>duet  of  humid  climates  is  usually  soft  and  yields  starchy  flours, 

';:le  drier  climates  produce  a  hard  grain  that  yields  a  flour  higher 

'  protein.    Hard  wheat  usually  gives  "  strong  "  flours,  producing  a 

-II -risen  and  lighter  loaf  of  even  texture ;  it  has  a  greater  caj^acity 

*-<}niin  and  Flour  Statistics  during  the  War.     U.  S.  Qrain  CorporaUon,  1918,  p.  27. 
1\^^i^  figures  are  rough  estimates,  based  upon  the  report  of  the  TJ.  S.  F\>od  Adminls- 
'  I'toD  for  the  year  1918.     In  estimating  the  disposition  of  the  crop,  allowance  should 
<   \*-  made  for  a  loss  in  cleaning  of  around  5  per  cent  of  the  wheat  handled  by 
*  ^'  mills,  and  a  farther  loss  of  about  1\  per  cent  in  the  mUling  process. 

Hip^  subordinate  grades  are  based  principally  upon  test  weights  (as  an  Indication 
'  xUling  yield),  color  (a  white  flour  is  in  demand  for  the  principal  breadstuffs),  mois- 
>  roQtent,  percentage  of  foreign  materials,  and  of  heated  or  otherwise  damaged  kernels. 
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for  absorbing  water  in  the  baking  process,  and  hence  yields 
larger  quantity  of  bread  per  barrel — a  distinct  advantage  to  tl 
baker  or  large-scale  producer.  On  the  other  hand,  soft  wheats  a 
preferable  for  pastry,  crackers,  biscuits,  cakes,  pies,  and  similar  pro 
ucts,  being  flaky  or  crumbly  and  free  from  the  undesirable  toughnc 
which  characterizes  strong  flours  when  used  for  these  purposes, 
breadmaking  soft,  weak  wheats  produce  a  more  compact  loaf,  i 
quiring  less  lard  or  other  shortening.  For  the  best  results  in  cooki 
both  classes  are  therefore  required.  Durum  wheat  yields  a  hai 
granular  flour  with  a  larger  quantity  and  different  quality  of  pi 
tein  than  hard  wheat,  and  in  strength  is  intermediate  between  sc 
and  hard  wheat.  These  qualities  render  it  especially  desirable  i 
macaroni,  spaghetti,  and  similar  pastes.  Its  yellow  color,  whi 
renders  it  undesirable  for  the  white  flours  desired  by  bakers,  exec 
for  blending  purposes,  is  highly  prized  by  macaroni  manufacture 

Competition  of  different  kinds  of  wheat. — For  breadmaking,  whi 
absorbs  perhaps  three-fourths  of  the  wheat  flour,  the  strong  ha 
wheats  are  therefore  preferred.  But  about  one-half  the  flour  s( 
is  for  household  consumption,  and  for  ordinary  household  purpos 
varieties  of  the  highest  strength  are  not  desirable ;  very  good  brei 
can  be  made  from  flour  of  moderate  strength,  and  such  flour  is  fair 
well  adapted  to  most  of  the  uses  to  which  soft  wheats  are  put.  \ 
milling  practice  it  is  customary  to  mix  different  classes  and  grad« 
the  mixtures  varying  according  to  price  and  seasonal  variations 
quality.  During  recent  years,  as  a  result  of  more  scientific  millii] 
wheat  has  been  bought  for  constituent  elements  of  the  grain  rath 
than  on  the  basis  of  arbitrary  grades.  Of  the  hard  wheats,  the  sprii 
varieties  are  usually  stronger,  but  give  a  lower  milling  yield  than  t^ 
hard  winter,  and  vary  more  in  milling  quality  from  year  to  yes 
For  general  flour-making  purposes  many  millers  prefer  the  ha; 
winter  wheat.  Wheat  of  excessive  strength  is  especially  in  demai 
for  blending.  It  is  the  problem  of  the  miller  to  maintain  standa) 
grades  of  flour  while  blending  dark  hard  wheats  with  soft  we< 
wheats  of  good  color,  and  to  bring  the  mixture  up  to  the  same  degr 
of  strength.  Bakers,  whose  requirements  differ  somewhat  from  tho 
of  the  millers,  also  find  it  desirable  to  mix  different  types  of  flou 
if  prices  justify,  they  can  increase  the  mixture  of  soft  flours  and  I 
care  and  skill  maintain  the  quality  of  their  bread  output.** 

To  a  large  extent,  therefore,  the  different  classes  of  wheat  a) 
competitive.  It  is  true  that  there  are  certain  classes  of  consume) 
who  must  have  a  particular  class  or  grade,  and  this  results  in  a  pri( 

MOne  barrel  of  flour  (196  pounds)   will  produce  from  275  to  290  1-pound  loaves 
breftd. 
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premium  for  that  kind  in  years  of  shortage ;  but  the  larger  propor- 
tion of  the  crop  is  used  by  manufacturers  who  can  substitute,  more 
or  less,  one  variety  or  quality  for  another  when  prices  warrant.  In 
general,  however,  the  higher  grades  of  wheat  (which  yield  more  flour 
and  are  more  cheaply  handled)  are  preferred  by  American  millers, 
and  their  domestic  market  is  largely  for  the  higher  grade  or  patent 
flours  made  from  these  better  wheats,  leaving  a  considerable  surplus 
of  low-grade  wheats  and  clears  and  low-grade  flours  for  export.  A 
large  crop  of  wheat  may  therefore  be  accompanied  by  an  actual 
shortage  of  the  higher  grades  desired  for  milling  purposes  or  for 
seed.  In  the  crop  year  1919-20,  for  instance,  there  was  a  large  sur- 
plus of  soft  wheats,  but  a  shortage  of  hard  wheats,  especially  of  the 
higher  grades.  The  price  of  No.  1  Northern  spring  rose  about  $1 
per  bushel  above  that  of  the  better  grades  of  soft  wheat.  Of  hard 
springs,  Canada  has  a  large  surplus;  the  Canadian  Wheat  Board 
raised  its  guaranteed  price  of  spring  wheat  80  cents  per  bushel,  of 
soft  wheats  by  a  smaller  amount,  and  opened  offices  in  the  United 
States  to  dispose  of  the  Canadian  product  in  the  premium  markets. 
In  other  years  soft  wheat  has  frequently  sold  at  a  premium.^* 

PRODUCTION  AND  DISTRIBUTION  OF  CHIEF  CLASSES. 

In  the  United  States, — The  durum  wheats,  drought  and  rust-resist- 
ant varieties  especially  suited  to  semiarid  regions,  were  introduced 
from  southeastern  Bussia  in  1898.  Durum  is  grown  chiefly  in  the 
western  part  of  the  Dakotas,  and  in  Monta/ia,  where  it  has  made  rapid 
headway.  Between  the  years  1914  and  1919  the  crop  was  from 
16,000,000  to  43,867,000  bushels— on  an  average  less  than  3  per  cent 
of  the  national  production.  About  50  per  cent  of  the  crop  is  exported, 
chiefly  to  Italy  and  other  Mediterranean  countries,  durum  constitut- 
ing fully  a  fifth  of  the  wheat  (grain)  exports  during  1910-1913.  Of 
the  other  exporting  countries,  only  Russia  and  Algiers  produce  a 
large  surplus  of  this  class,  Canada's  production  being  relatively  in- 
significant. A  considerable  proportion  of  the  American  exports  is 
returned  in  the  form  of  macaroni  and  other  edible  pastes,  annual  im- 
ports of  which  before  the  war  amounted  to  around  $5,000,000.  Be- 
cause of  the  cessation  of  imports  during  the  war,  the  American  con- 
sumption of  durum  wheat  and  the  manufacture  of  edible  pastes  has 
considerably  increased.  For  the  flour  obtained  as  a  by-product  in  the 
manufacture  of  durum  semolina  there  is  virtually  no  domestic  outlet, 
and  this  flour  is  usually  exported. 

"The  Grain  Corporation  offered  to  sell  straight  flours  made  from  soft  wheat  to  the 
houiebold  trade  (especially  in  the  northern  States)  at  a  very  considerable  reduction 
ttttow  tbe  price  of  patent  hard  flonra.  Thla  effected  a  material  reduction  In  the  price 
Vead  between  tlie  two  kinds. 
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Table  4. — Durum  wheat:  Receipts  at  primary  markets  and  exports^  1910-191$. 

[From  Monthly  Crop  Reporter,  U.  S.  Department  of  Agriculture.] 


EXPORTED  FKOM— 


Duluth 

Portland,  Me.. 

Boston 

New  York 

Philadelpihia. . 

Baltimore 

Newport  News, 
New  Orleans.. 
Port  Arthur... 
Qalveston 


1910 


BuMheU. 

15,613,329 

844,732 

639, 719 

7,725,273 

2,575,452 

948,007 


26,460 
72,000 


Total 18,344,972 


RECEIVED  AT— 


Chicago 

Duluth 

KansasCity. 
Milwaukee . . 
Minneapolis. 

Omaha 

St.  Louis — 


Total  (substantially  the  domestic 
production ) 


<832,800 
21,927,425 


11,193,800 
•213,000 
•460,000 


34,627,026 


1911 


BusheU. 
12,480,807 


1912 


Btuhels. 
145,000 


361,931 
158,458 
123,024 
149,483 


46,000 

1,569,000 

184,000 

8,080 


1913 


1914 


BfuheU,    '  BuAdf. 

11,216,000  I  i2,44K,0Ck) 

507,000  I  142.  <^«' 

1  3IS.(KJ" 

11,215,000  6,920,IX«' 

2,141,000  l,56S,fX« 

382,000  389,0U0 


3,273,703 


1,151,000 
6,807,000 


11,232,000 

•  242,000 

•  332,000 


19,764,000 


1,852,000 


472,000 
3,074,000 


2,157,000 
75,000 
62,000 


5,830,000 


15,461,000 


472,000 
14,419,000 


6,590,000 
207,000 
851,000 


11,785,000 


673,000 
14,215,000 


4,720,W) 
63.H,<W> 


22,539,000 


2O,625,O0i3 


EXPORTED  FROM— 


Duluth 

Portland,  Me.. 

Boston 

New  York 

Philadelphia.. 

Baltimore 

Newport  News. 
New  Orleans . . 
Port.\rthur... 
Qalveston 


Total. 


RECEIVED  AT— 


1916 


BuiheU, 

1,704,000 

206,654 

352,584 

8,258.031 

4, 513, 819 

73,710 


120,603 


15,229,401 


Chicago , 

Duluth 

KansasCity. 
Milwaukee . . 
Minneapolis. 

Omaha 

St.  Louis 


231,400 
15,624,000 


Total  (substantially  the  domestic 
production) 


4,618,000 
686,400 
196,800 


21,356,600 


1916 


1917 


Buthelt. 
861,583 


Bu9luU. 
75,000 


846,152 

13,214,456 

7, 107, 434 

2,379,368 

267, 176 


104,000 


24,780,169 


10,732,000 

5,288,941 

119, 767 

10,500 


16,226,208 


464,400 
34,278,890 


38,000 
7,872,630 
1,143,600 

69,600 


43, 867, 120 


529,200 

13,485,911 

60,000 

72,500 

7,614,300 

673,200 

68,400 


22,503,511 


1918 


ButheU. 


4,807,962 
864,572 


915,261 


6,587,795 


146,400 
0,081,374 


58,500 
7,548,700 
2,175,000 

78,000 


16,087,974 


1919 


ButktU. 

780,274 


819.011) 
10, 572,  Toft 

4, 189,  IV 

1,477,796 


400,1^ 
90,  mo 


18,329.257 


346.  W 
25,432.2.\? 


115.(Hi» 

7,170,.>40 

214.N)i> 

32,400 


33,311,798 


1  Via  Canada.         •  Six  months,  July-Deoember,  1909.  *  Assuming  1,000  bushels  per  car. 

Nearly  all  of  the  domestic  crop  consists  of  hard  and  soft  wheats  in 
greatly  fluctuating  but,  on  an  average,  approximately  equal  propor- 
tions. East  of  the  Mississippi  the  crop  consists  almost  exclusively 
of  soft  wheats,  largely  fall  sown.  The  relatively  small  "  shipmenti^ 
out  of  counties  where  grown"  indicate  that  the  crop  is  consumed 
locally.*®  Hard  western  wheats  constitute  the  great  bulk  of  the  sliip- 
ments  to  this  deficiency  region,  enabling  the  export  of  some  quantities 
of  the  soft  local  wheat    It  is  worthy  of  note  that  the  wheat  consump- 


««Soe  Table  S,  p.  82. 
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lion  of  the  Southern  States  is  to  a  greater  degree  in  such  products  as 
biscuits  and  cakes,  for  which,  the  local  soft  wheats  are  better  utilized. 
In  the  great  surplus-producing  West  North  Central  division  the  crop 
( onsists  principally  of  hard  wheats — ^hard  spring  wheat  in  the  Da- 
kotas  and  Minnesota,  hard  winter  in  Kansas  and  adjacent  States. 
The  strong  wheat  of  these  States  constitutes  the  bulk  of  the  com- 
mercial wheat,  and  the  great  development  of  the*  wheat  trade  of  the 
United  States  since  1880  coincided  with  the  rapid  increase  of  pro- 
duction in  this  region.^^  In  the  mountain  States  the  harvest  consists 
uf  both  hard  and  soft  varieties  in  uncertain  proportion,  while  the 
(Top  of  the  Pacific  States  consists  largely  of  soft  and  semihard 
wheats.  Both  the  deficiency  State  of  California  and  the  surplus- 
producing  Pacific  Northwest  receive  considerable  quantities  of  hard 
western  wheats  for  blending  purposes. 

In  other  countries. — ^The  chief  importing  countries  of  Europe  pro- 
Jiice  abnost  exclusively  soft  wheats.  Though  importmg  some  quanti- 
ties of  such  wheats,  their  demand  is  especially  for  the  strong  varieties, 
the  markets  for  which  have  been  increasing  much  faster  than,  and 
j)erhaps  at  the  expense  of,  the  soft  types.  Of  the  chief  exporting 
'T>untries,  Canada  ships  almost  exclusively  strong  spring  wheats; 
Australia,  soft  wheats  that  are  highly  esteemed  because  .of  their  ex- 
•ellent  color  and  high  milling  yield;  the  United  States  and  Russia, 

liiefly  hard,  but  also  soft  and  durum  wheats;  British  India,  hard 
varieties  of  only  fair  strength ;  while  the  crop  of  Argentina  is  largely 
wf  hard  and  semihard  varieties. 

WHEAT  PRODUCTION  IN  CANADA. 

It  has  been  seen  that  the  character  and  channels  of  the  trade  as 
^v«  II  as  the  milling  demand  for  hard  wheat  point  to  Canada  as  the 

iiief  competitor.  There  the  production  and  surplus  of  wheat  have 
'Mh  shown  a  rapid  increase.    In  1871  the  total  reported  production 

as  16,723,000  bushels;  in  1891,  42,223,000;  in  1913,  231,717,000;  and 
in  1915  it  had  increased  to  393,542,000  bushels,  the  largest  crop  ever 
produced  in  the  Dominion.    In  the  area  sown  to  wheat,  however, 

^  The  commercial  demand  for  more  wheat  in  the  United  States  and  Canada  has  resulted 

-i  the  IntTodnction  and  development  of  varieties  adapted  to  a  wide  range  of  climatic  con- 

*">Q^.    Hard   spring  wheat,   although  introduced   in   the  northern   Great   Plains  and 

^liada  about  the  middle  of  the  last  century   (probably  from  the  Volga  River  Valley 

riot  of  Russia)  did  not  become  firmly  established  until  after  1870,  coincident  with  the 

-T.jductlon  of  the  purifier  and  roller  mill.     These  improvements,  allowing  a  completer 

'>^ratlon  of  the  milled  products,  enabled  the  miller  to  produce  from  the  strongly  colored 

-  M\mgs  of  hard  wheat  a  flour  suited  in  color  and  texture  to  the  popular  demand. 

Hard  winter  wheat  was  introduced  into  the  middle  Great  Plains  by  Russian  Mennonite 

Migrants  from  tbe  Black  Sea  region,  abont  1873.     (Yearbook,  U.  S.  I>ept.  of  Agr.,  1914.) 

The  most  notable  recent  acquisition  has  been  the  development  in  Canada,  and  rapid 

't'lvad  in  the  United  States,  of  Marquis  wheat,  a  high-milling  and  e^rly-maturing  variety 

"f  hard  gprlng  wheat  especially  adapted  to  cold,  dry  climates.     Early  maturing  varieties 

u?e  WQiiderablj  extended  the  northern  limits  of  cultivation  in  Canada. 
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there  has  been  a  steady  increase,  that  of  1919  amounting  to  19,141,00<> 
acres,  or  about  three  times  that  of  1908.  The  three  prairie  Prov- 
inces, i.  e.,  Manitoba,  Saskatchewan,  and  Alberta,  produce  around 
90  per  cent  of  the  total  crop  and  ship  substantially  all  of  the  ex- 
ports. They  produce  hard  spring  wheat  of  excellent  quality  ami 
of  the  type  greatly  in  demand  in  Europe  and  the  United  States. 
The  output  of  the  eastern  Provinces,  c(»isisting  of  soft  varieties,  als< 
largely  spring  sown,  has  always  been  relatively  small.  Although 
they  have  shown  some  increase  in  the  yield  per  acre,  their  tota^ 
acreage  and  production  have,  for  the'  most  part,  declined.  Ii| 
British  Columbia  also  the  quantity  of  wheat  produced  has  alwav 
been  insignificant. 

Prior  to  1900  Ontario  was  the  principal  wheat-growing  section, 
but  with  the  opening  of  the  prairie  Provinces  that  place  was  tak 
by  Manitoba,  and  after  1908  by  Saskatchewan,  which  now  rai 
about  one-half  the  Canadian  crop.  Meanwhile  there  was  a  decline  iij 
wheat  acreage  in  the  eastern  Provinces,  not  unlike  that  which  had 
taken  place  in  the  eastern  section  of  the  United  States  as  a  result  ol 
the  competition  of  western  wheat.  In  the  face  of  a  small  domestic] 
consumption,  of  the  competition  of  hard  wheats  in  the  world  mari 
kets,  and  of  high  import  duties  in  the  large  consuming  centers  soutlj 
of  the  border,  farmers  in  the  eastern  Provinces  of  Canada  have 
found  it  more  profitable  to  devote  their  time  to  dairying,  frui^ 
growing,  and  diversified  agriculture.  During  the  war,  however,  th^ 
production  of  the  eastern  Provinces  showed  a  considerable  but  relaj 
tively  unimportant  increase.  It  is  possible  that  the  removal  of  th^ 
tariff  barriers  to  the  North  Atlantic  States  may  stimulate  produce 
tion  in  these  Provinces,  though  the  same  factors  which  have  de^ 
creased  the  wheat  acreage  in  the  eastern  part  of  the  United  Stated 
are  in  operation  in  Canada. 

The  westward  movement  of  the  Canadian  wheat  belt  is  shown  ii) 
Table  5. 

Table  5. — Canadian  wheat  acreage,  1890-1919, 
[From  Canadian  Yearbooks  and  Census  and  Statistics  Monthly.] 


Province. 


Canada 

Saskatchewan 

Alberta. 

Manitoba. 

Ontario. 

Quebec 

New  Brunswick 

Nova  Scotia 

Prince  Edward  Island 
British  Columbia 


1919 


Acrea. 
19,141,337 


10,587,363 

4,282,503 

2,880,301 

980,644 

251,089 

35,641 

28,931 

35,595 

59,270 


1915 


Acret. 
15,109,415 


8,929,260 

2,138,081 

2,800,424 

1,093,000 

71,000 

14,000 

13,300 

34,400 

16,000 


1910 


Acres. 
8,883,151 


4,228,222 

879,301 

2,760,371 

870,355 

61,143 

13,384 

12, 152 

28,721 

9,502 


1900 


Acrea. 
4,234,542 


487,212 

43,062 

1,965,200 

1,487,633 

139,826 

26,090 

16,334 

42,318 

15,967 


1S90 


Acre*. 
2,701,2+1 


} 


113, SI 1 

896. 62J 

1,430.5;W 

168,9"jy 

17.3(Vi 

14.  i.'>: 
44, 7iil 

15,  ISti 
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COMPARATIVE  PRODUCTIVITY  AND  COST. 

Although  the  Canadian  wheat  crop,  from  year  to  year,  is  far  less 
than  that  of  the  United  States,  it  is  increasing  at  a  much  more  rapid 
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^te.    (See  Table  6.)     CanadaV  harvest  of  hard  spring  wheat  now 
-ually  exceeds  that  of  the  United  States  while  the  yield  of  the 
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higher  grades  of  this  class  is  usually  larger.  Since  1908  the  area  de- 
voted to  wheat  in  the  Dominion  has  trebled,  whereas  in  this  countn- 
the  acreage  has,  on  the  whole,  remained  stationary  between  1899  and 
1913,  and  increased  nearly  50  per  cent  by  the  close  of  the  war  period 
(1919) ."  Moreover,  the  wheat  land  of  Canada  is  much  more  produc- 
tive. Under  methods  of  cultivation  substantially  like  the  methods  Id 
vogue  in  this  country,  the  average  yield  per  acre  for  1908  to  1919,  in- 
clusive, was  17.6  bushels,  compared  to  an  average  yield  of  14.6  bushel- 
in  the  United  States.  With  a  wheat  acreage  in  1915  (a  year  ol 
record  production  in  both  countries)  equivalent  to  one-fourth  thi 
acreage  in  the  United  States,  the  wheat  crop  in  Canada  was  men 
than  one-third  as  large.  Canada's  superior  productivity  is  ever 
more  striking  when  a  comparison  is  made  between  the  principii 
wheat-growing  States  and  Provinces,  and  especially  the  hard  spring. 
wheat  producing  regions.    (See  Table  9,  p.  47.) 

Tabijs  6. — t'nitvd  States  and  Catuida  compared  in  trheat  acreage,  produdio 
yield  per  acre,  and  test  iccight  per  bushel,  1902-1920. 


Year. 

Total  wheat  acreage. 

Wheat  prodactlon. 

Ayerage  yield 
per  acre. 

Averagetweicti" 
per  bushel. - 

I'nited 
States.i 

Canada.* 

United 

States.i 

Gaoada. 

United 
States.! 

Can- 
ada.* 

United 

States. 

Can- 

0(1  i. 

1902 

Acres. 

46,202,000 
49.46S.000 
44.07.S,000 
47.S.M.000 
47.306,  (XX) 
45.211.000 
47..VS7.000 
46. 7-23, 000 
45.fV<1.000 
49.543.000 
45.  M  4. 0(10 
.'A  IM.IXX) 
X^.-vll.OOO 
tJ>.4f%9,«XX1 
52.7.s.i.(V0l) 
4.'>.0S9.(X)O 
:»9.1S1.(XM) 
73. 24,^.  (XV 
53,(0^,000 

Aeret. 

Bushels. 
670,063,000 
637,822.000 
552.400.000 
692,979,000 
735,061.000 
634,087.000 
664.602.000 
737.1S9.000 
635,121.000 
621.33*J.(XX) 
730. 267.  (KX) 
763.3Nl.(XX) 
«>1. 017.000 
1.(>25,801.0(X) 
636.31»<.(XX) 
636,65.'>.aX) 
921.4:^»i.(XX) 
940.9S7.000 
750,648,000 

Biufeeb. 

BnAds. 
14.5 
12.9 
12.5 
14.5 
15.5 
14.0 
14.0 
15.8 
13.9 
12.5 
15.9 
15.2 
16.6 
17.0 
12.2 
14.1 
1&5 
12.8 
14.0 

BuAdt, 

Pounds. 
57.6 
57.3 
67.4 
55.5 
58w3 
58.2 
58.3 
57.9 
58.5 
57.8 
56.3 
58.7 
58. 0 
57.9 
57.1 
58.5 
58.8 
56.3 
57.4 

Pounds 

1903 

19(M 

19(V> 

U>IV»   

VMM 

i7.66 

21.51 
14.  K9 

aa80 

20.38 
21.04 
15.87 
26w05 
17.10 
15.75 
11.00 

laoo 

16.00 

190S 

vxv    

6.610.300 
7,7.'i0.4(X) 
S.yW.l.M 
11.100.67:? 
10.996.700 
ll.Ol.=i.tiOO 
10. 29:'.  900 
15.1(19.415 
15.  [UWK  709 
14.7.V».sV) 
17.3.V.'.»02 
19. 12.V96S 
1^,232,374 

112,434,000 
166,744,000 
132,048,782 
•230,924.000 
'224,159.000 
•231.717.000 
161,280,000 
393.542,600 
262.781.000 
2:«.  742.850 
l'«.075.3,'iO 
193.2rii\aX) 
293,301,000 

1910 

1911 

1912 

5a. 

1913 

1914 

50 

191.1 

19U>   

1917 

191*^   

1919 « 

1920< 

fiD. 
57, 

sa 

5»v 

56. 

>  Yo?vho«-»k  of  tho  l>or>artmont  of  VcriniUnre*. 

»  T  f^.o  i ':ui.ul A  Yt':u- lM»ks .    A  u t  hon t  JC  ft pures  prior  to  1 908  not  avaOahle.  1 

»  Th»»  C:ui.idi:m  avvr.iiio  \vtni;hts  tyo  for  an  Imperial  luishol:  the  American,  for  a  Winchester  bi>h.| 

which  is  equivalent  to  0  '>^94  of  t»H>  lmp*'ml  hiishel.    The  American  average iraight  is  raised  by  a  mw 

Lvt^T  pro|>ort ;on  of  the  heavier  soft  winter  wheat. 

•    Pr%>liii»»iitry  estimates. 

Such  ct>mparable  cost  investiirations  as  have  been  published  ofBci 
ally  in  the  two  countries  bear  out  the  conclusion  that  the  cost  <\ 
pniducin«r  wheat  is  higher  in  the  United  States  than  in  Ganadi 

•-"Xetirlr  all  of  this  jmln  was  loat  In  iLo  on»p  year  1920-21,  when  the  arva  Kown 
ll^e«t  was  :^>.4^>>.i>*X>  «crea  U*s8  than  in  lJ»ltV-::o.  It  Is  also  noteworthy  that 
Am-  rictm  .nortw^o  in  sprinj:  wheat  has  n^mainod  nearly  stationary  rinee  1898,  at  aroi 
1  S.» xAK* «< »«^  r.i-rx^  Whilo  this  acrrace  o^nsisis  larjfvly  of  hard  spring,  sereral  mill 
aonps  arti^  dwott^  to  soft  spring  and  tUirnni.  The  production  of  all  spring  wheat 
stiT«ti><s  on  in  avoraco.  a*vut  one- third  of  the  American  total.  Canada's  severe  wii 
pr\.ve*sts!  a  larirv*  incr^mae  in  ihe  acnap.*  In  winter  wheat. 
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For  the  year  1909  the  United  States  Department  of  Agriculture 
secured  estimates  from  5,338  of  its  regular  crop  correspondents  as 
to  tiie  cost  of  producing  wheat.  In  Canada  a  similar  investigation 
was  made  for  the  year  1911,  when  "  effective  "  replies  were  received 
from  1,089  correspondents.  The  result  of  these  investigations  is 
given,  in  part,  in  Tables  7  and  8.  It  is,  of  course,  not  as  the  present 
absolute  cost  that  these  figures  are  given ;  they  are  reproduced  merely 
as  an  approximation  of  relative  costs  during  1909-1911.  Present 
tDsts  may  not  have  increased  in  equal  measure  in  both  countries. 

These  results  afford  a  rough  comparison  for  1909-1911,  even  though 
there  is  some  difference  in  the  treatment  of  individual  items  as  well 
as  a  lapse  of  two  years  between  the  dates  of  investigation.*®  Without 
any  allowances  for  the  different  conditions  in  the  two  years,  the  cost 
of  producing  a  bushel  of  wheat  appears  to  have  been  about  4  cents 
lower  in  Canada,  as  a  whole,  than  in  the  United  States;  approxi- 
mately 10  cents  lower  in  Ontario,  Quebec,  and  New  Brunswick  than 
in  Xew  York,  Ohio,  and  Indiana  (States  and  Provinces  producing 
chiefly  soft  winter  wheat) ;  while  in  the  prairie  Provinces,  notably 
AJberta,  the  cost  was  well  below  the  cost  reported  for  Minnesota  and 
the  Dakotas  (hard  spring  wheat)  and  for  Kansas  (chiefly  hard  winter 
wheat).  Cost  comparisons  for  other  States  and  Provinces  are  of  less 
^i^ficance  for  the  present  purpose  because  they  are  not  within  the 
chief  wheat-producing  areas. 

TxDLE  7. — Cost  of  produidng  wheat  per  acre  and  per  bushel  in  the  United  States, 

1909,  as  estimated  by  correspondents.^ 


--nmrrcial  fertilizer . 

r^naration 

^><i 


.ntic^ 

ir^j-'-esting 

^'>  pairing  for  market. 

^'.  i^llaneous 

l^d  rental  or  interest  on  land  value.. 


Tost  per  acre 

'•>M  per  acre,  1900  (bushels) 

'  'ri  TXT  bii«5hel  upon  basis  of  yield  in  the 

;*^rl909 

VnM  per  acre,»  1910-W14  (bushels) 

Average  cost  per  bushel/ 1910-1014 


United 
States. 


10.58 
12.11 
$1.42 
ia46 
$1.33 
$1.48 
$0.48 
$3.30 


New 
York. 


$2.50 
$4.23 
$2.20 
$0.61 
$1.05 
$1.04 
$0.66 
$3.01 


$11. 16 
17.2 

>$0.66 
14.8 
$0.75 


$18.00 
23.4 

$a77 

20.4 

$0.88 


Ohio. 

Indiana. 

Illinois. 

$1.76 

$1.20 

$0.27 

$2.86 

$2.57 

$2.01 

$1.75 

$1.51 

$1.50 

$0.48 

$a41 

$0.35 

$1.40 

$1.12 

$1.10 

$1.40 

$1.54 

$1.46 

$0.41 

$0.45 

$0.43 

$4.22 

$4.70 

$5.33 

$14.37 

$13.50 

$12.54 

18.3 

17.8 

10.5 

$a79 

$0l76 

$0.64 

15.0 

15.5 

16.0 

$0.90 

90L87 

I0L78 

Minnesota. 


$0.18 
$1.00 
$1.50 
$0.42 
$1.35 
$1.34 
$a55 
$2.67 

$10.00 
16.4 

$a6i 

13.6 
$0.73 


•rop  Reporter,  May,  1011,  p.  36. 

A<:  pven  in  Crop  Reporter,  May,  1011,  p.  36.    By  calculation  the  amount  should  be  $0,648. 

\  vprag©  <rf  yields  reported  by  the  yearbeoks  of  the  Department  of  Agriculture. 

The  quotient  of  the  coat  per  acre  as  reported  by  correspondents  and  the  average  yield  per  acre,  1010- 


•  These  results  should  not  be  taken  too  literally.    In  the  first  place,  comparatively  few 

nuors  keep  accurate  accounts  of  cost,  and  the  cost  figures,  as  returned  by  correspond- 

'>,  ar<»  only  rough  estimates  of  their  own  costs  as  farmers  or  of  the  costs  on  represent- 

Tivc  farms  In  their  respective  communities. 

In  the  second  place,  ft  must  be  remembered  that  cost  is  a  variable  and  uncertain  ele- 

'"ot.    While  the  farmer's  expenditure  (cost  per  acre)   rmiy  remain  much  the  same  over 
rpft  periods  of  time,  there  is  frequently  a  mafked  variation  in  yield  and  therefore  in  cost 

V^r  bushel.     An  average  yield  for  the  five  years,  1910-1814,  was  therefore  calculated. 
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Tablk  7. — Co8i  of  producing  wheat  per  acre  and  per  bushel  in  the  United  States, 

1909,  as  estimated  by  correspondents — (Continued. 


Commercial  fertilixer 

Premration , 

6m7. 

FlantinE 

Harvesunc. 

Prepartngior  market 

KisoeUaneous 

Land  rental  or  interest  on  land  value 

f 

Cost  per  acre 

Yield  per  acre,  1909  (bushels) 

Cost  per  bushel  upon  basis  of  yield  in  the 

▼ear  190D 
Yield  per  acre/*  IMO^ioi^Ybushels).'  V.'.'.V. 
Average  cost  per  bushel,^  1910-1914 


North 
Dakota. 


10^ 
$1795 
SLSl 
90.44 
$1.08 
iL60 

lass 

13.22 


•&99 

14.4 

sam 
ia4 

10.80 


Sooth 
Dakota. 


laii 

$L46 
$1.38 
8a  41 
$L18 
$L22 
$a39 
$2.83 


$&96 
14.4 

$a62 

9.8 

$0l91 


Montana. 


$2.56 
$L80 
$0.54 
$L72 
$2.06 
$1.00 
$3.26 


$12.47 
28L0 

$0i44 

2S.S 

$0168 


Wash- 

ji^gton. 


$Ql88 
$2.38 
$L24 
$a49 
$1.72 
$1.94 
$0.54 
$4.43 


$13.10 
2&0 

$Ql52 

21.9 

$a50 


Nelms- 
ka. 


$0lOO 
$L48 
81.28 
10.44 
81.22 
8L38 
$0.49 
$3.70 


$iaod 

1&3 

80.55 
18l8 
8a  00 


Kaiisa<«. 


8a  06 
$1.81 
$1.22 
$a41 
$L49 
$1.44 

$a45 

$3.41 


$ia2B 

16.3 

$0.83 

1&3 

$a67 


s  Average  of  yields  reported  by  the  yearbooks  of  the  Department  of  Agriculture. 

*  The  quotient  of  the  cost  per  acre  as  reported  by  correspondents  and  the  average  yield  per  acre,  1910-1015. 

Table  8. — Cost  of  producing  wheat  per  acre  and  per  bushel  in  Canada,  1911,  as 

estimated  by  correspondents,^ 


Coomiercial  f ertillMr. 
itlcn 


Prepaiat 
SeedT.. 


Seeding  and  cultivation... 
Harvesting 


Wear  and  tear  of  implements. 
Rental  value 


Cost  nep  acre 
Yieki  per  acre,  1911  (busheb)! 
Cost  per  bushel  upon  basis  of 

yield  in  the  year  1911 

Yieki   per  acre,*   1910-1914 

(bushels) 

Average    cost    per  bushel,* 

1910-1914 


Can. 


$3.10 
$1.74 
$1.00 
$1.55 
$2.32 

$a48 

$2.68 


$12.87 
21 

$a61 

18. 4 

$0.69 


Nova 

Scotia 

(soft 

^eat). 


$5.62 
$3.85 
$2.78 
$1.11 
$3.16 
$2.05 
$0.40 
$2.34 


$21.31 
21 

$1.01 

aa4 

$1.04 


New 
Bruns- 
wick 
(soft 
wheat). 


$3.00 
$2.20 
$1.00 
$2.10 
$1.68 
$a33 
$4.00 


$14.31 
22 

'$a65 

1&5 

80.77 


Quebec 

(soft 
wheat). 


83.08 
82.31 
81.09 
81.76 
81.88 
$0.40 
$3.12 


$14.24 
21 

$a67 

16.8 

$a80 


Ontailo 

(soft 
wheat). 


$4.32 
$1.79 
$1.16 
$0.76 
$1.70 
$0.39 
$2.98 


$14.10 
21 

$a67 

22.0 

$a64 


llani- 

toba 

(hard 

spring 

wnflM). 


$2.16 
$1.43 
$a80 
$1.26 
$2.38 
80.44 
83.00 


811.47 
21 

$a64 

17.8 

$a64 


Saa. 
katche-, 

wan 

(hard 

spring 

whe^. 


$3.21 
$1.33 
$a91 
$1.17 
$2.81 
80.45 
$2.30 


$12.18 
20 

$a60 

18.3 

$a66 


Albertal 
(hard 


$3.13 
$1.56 
$0.71 
$1.61 
$2.59 
$0.43 
$2.35 


$12.38 
24 

$a5i 

2a4 

$aeo 


British 

Colum* 

bia 

(soft 

wheat). 


$Sl27 
$2.34 
$1.34 

$2.19 
$3.07 
$0.41 
$5.06 


$19.68 
2S 

$a7D 

26.8 

$a73 


1  Census  and  Statistics  Monthly,  March,  1912,  pp.  54-56. 

*  Average  of  yields  as  reported  by  the  Canada  Yearbook,  1915,  pp.  14<^168. 

>  The  quotient  of  the  cost  per  acre  as  reputed  by  correspondents  and  the  average  yield  par  acre  1910- 1914. 


Perhaps  a  better  measure  of  comparative  productivity  and  cost  is 
afforded  by  such  data  as  are  collated  in  Table  9,  showing  produc- 
tion, average  yields  and  gross  returns  per  acre,  rate  of  wages,  and 
land  values.  It  will  be  seen  that,  although  producers'  prices  are 
lower  in  the  Dominion,  yields  are  materially  larger;  and  so  also  are 
the  gross  returns  per  acre.  Moreover,  usually  a  larger  proportion 
of  the  Canadian  crop  is  of  the  better  grades.  Land  values  are  also 
very  much  below  those  obtaining  south  of  the  border.  Higher  labor 
costs  offset  these  advantages,  but  this  factor  is  of  small  importance 
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on  the  acreage  basis,  sinc^  it  requires  only  from  10  to  15  hours  of 
man  labor  to  produce  an  acre  of  wheat.  Wheat  growing  is  a  type 
of  agriculture  that  requires  a  minimum  of  labor  and  supervision, 
&od  that  during  only  a  few  months  of  the  year.  On  the  other  hand, 
the  crop  is  a  soil  exhauster,  and  the  farmer  is  at  the  mercy  of  the 
elements;  a  single  frost  may  destroy  the  marketable  quality  of  his 
entire  crop ;  hail,  rust,  and  the  Hessian  fly  often  cause  severe  damage. 
One  unfavorable  season  may  almost  ruin  the  grain  farmer.  In  both 
quantity  and  quality  the  yield  of  spring  varies  more  than  does 
winter  wheat.  The  latter  is,  in  general,  more  productive,  and  its  labor 
requirements  are  better  distributed  throughout  the  year.  Moreover, 
throughout  much  of  the  American  winter  wheat  region  grass  is 
seeded  with  the  small  grains,  thus  saving  the  expense  of  preparing 
the  land  for  subsequent  grass  crops. 

Table  9. — Comparaiive  productMty  and  cost:  Whea4  growing  in  the  United 

States  and  Canada. 

[From  U.  8.  Crop  Reporter  and  Canada  Censosand  Statistics  Konthly.] 
[S-year  averages,  1916-1919,  unless  otherwise  noted.] 


^t«  and  Provlaee. 

Prodoction 

ineldper 
acre. 

per  bushel. 

Gross 

returns  per 

acre  (yield 

and  price 

per  bushel). 

Average 

wages 

regular 

form  help 

permontii 

(Including 

board). 

Average 
value  of 

farmlands 

(United 

States, 

plow  land; 

occupied 
land). 

N'rth  Dttkoto 

ButheU, 
86,911,800 
130,991,260 

43,610,000 
45,800,240 

52,629,000 
45,268,180 

42,209,000 
19,480,060 

ButheU. 
11.8 
16.9 

13.1 
20.3 

14.7 
16.7 

17.9 
22.4 

$1.40 
1.63 

1.46 
1.35 

1.52 
1.45 

1.55 
1.54 

S16.68 
22.36 

19.70 
34.65 

23.82 
23.67 

27.84 
33.74 

1919. 
$56.00 
76.00 

66.00 
81.33 

53.70 
74.08 

43.50 
57.58 

1919. 
$37.00 

:u>)[dtchewui.. 

32.00 

^-^th  Dakota 

67.00 

v..%ru 

29.00 

^I.-jwsoU 

78.00 

ii*iii:oria 

35.00 

— '   L* 

144.00 

-«r.o 

66.00 

An  important  advantage  possessed  by  Canada  is  in  the  quantity 

1  unoccupied  land  still  available  for  wheat  growing.    It  is  stated 

:•  Canadian  authorities  that  there  is  land  enough  in  the  great  hard 

•iieat  belt  qi  the  prairie  country  west  of  the  Red  River  and  Lake 

^linnipeg  to  produce  a  very  large  portion  of  the  world's  present 

itmand    (see  Table  10),  and  the  development  of  early-maturing 

'^rieties  is  extending  the  wheat-raising  areas.    ^^The  combined  area 

'fthe  three  prairie  Provinces  is  466,068,000  acres,  of  which  only 

^'Out  14  per  cent  is  now  occupied  as  farm  land ;  and  it  is  estimated 

'Lat  fully  one-half  of  this  area  is  suitable  for  farming.    Agricul- 

1823'— 20 1 
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turists  maintain  that  it  is  the  largest  continuous  expanse  of  rich 
soil  on  the  American  Continent.  It  is  favored  not  only  with  a  rich 
top  soil  but  also  with  a  deep  subsoil  containing  an  abundance  of 
nitrogen,  phosphoric  acid,  and  potash,  so  that  many  successive  crops 
can  be  taken  from  the  land  without  the  use  of  fertilizers.  This 
land  will  doubtless  not  be  fully  utilized  for  many  years,  but  it  bids 
fair  to  maintain  indefinitely  the  superiority  in  wheat  production 
which  Canada  now  enjoys."*® 

Tabu(  10. — Areas  occupied  and  possible  farm  land  in  Canada,  1914. 

[From  the  Canada  Yearbook,  1914,  p.  ao&l 


ProvlDcsa. 


Prtnoe  Edward,  Island 

NoyaBootia 

New  Brunswick 

Quebec 

Ontario , 

Manitoba 

flaakatchewan 

Alberta 

Biitisti  Columbia 

Total 


Oooapied  as  fum  land. 

Bstimate  of  passible 

1911. 

^rtn  Is^id- 

Totaltamd 
(aoras). 

Acres. 

Percent 

Acrss. 

Percmt 

1,997,INI1 

1,302,364 

86.01 

1,3»,000 

9D 

13,483,871 

6,260,455 

38.01 

8,090,000 

& 

17,883,286 

4,637,999 

25.44 

10,718,000 

fiC 

442,153,287 

16,813,267 

3.53 

44,212,000 

ii 

234,163,030 

22,171,785 

9.47 

68,544.000 

2' 

148,432,806 

12,228,233 

8.34 

74,216,000 

ai 

155,764,100 

28,642,985 

1&39 

93,459,000 

en 

161,872,000 

17,751,899 

10.96 

105,217.000 

&' 

226,186.370 

2,540,011 

1.12 

45,237,000 

31 

1,401,316,413 

109,948,988 

7.84 

440,951,000 

31 

It  appears  very  doubtful,  however,  whether  the  present  rate  of 
increase  in  wheat  acreage  and  production  can  long  be  maintained, 
and  such  predictions  realized.  Frost,  drought,  damage  by  hail,  rust, 
and  other  causes,  the  uncertainty  and  hardships  of  grain  farming 
in  western  Canada;  such  factors  impose  severe  limitations  upon 
future  increases.  Moreover,  the  same  necessity  for  diversified  farm- 
ing which  has  decreased  the  wheat  acreage  in  the  eastern  part  of  the 
United  States,  and  is  in  operation  in  the  principal  American  wheat- 
raising  sections  as  well  as  in  eastern  Canada,  eventually  will  also 
affect  the  western  Provinces.  In  Manitoba  its  influence  is  already 
in  evidence.  But  the  fact  remains  that  Canada  has  had  an  export- 
able surplus  of  from  82,000,000  to  223,000,000  bushels  during  1913 
to  1919 ;  that  her  wheat  is  of  the  type  especially  desired  for  bread 
flours;  and  that  the  channels  of  trade,  as  will  later  be  seen,  are  so 
directed  that  the  bulk  of  her  exports  already  move  in  bond  through 
the  principal  American  consuming  centers,  for  export  to  Europe, 
The  shortage  of  the  North  Atlantic  States  alone  is  approximately 
120,000,000  bushels. 
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EIPORT  TRADE  OF  CANADA  AND  THE  UNITED  STATES. 

Export  markets. — ^A  comparison  of  the  Canadian  and  American 
export  trade  in  wheat  and  flour  reveals  a  striking  contrast.  From 
i>y2  to  1914 — leaving  out  of  consideration  the  war  period,  which  has 
c^imolated  exports  and  restricted  consumption  in  the  two  countries — 
C  anadian  exports  of  both  wheat  and  flour  showed  a  rapid  increase. 
In  the  United  States,  exports  of  flour  were  maintained  or  slightly  in- 
creased since  1909;  but  exports  of  wheat — ^the  raw  material — had 
dwindled  to  a  small  proportion  of  the  national  harvest.  From  1911 
ti)  1914,  inclusive,  the  Canadian  exports  of  grain  greatly  exceeded 
those  of  the  United  States.  In  1912,  1917,  and  1918  Canada's  com- 
bined exports  of  wheat  and  flour  exceeded  those  of  this  country. 

Canada  usually  exports  around  70  per  cent  of  her  crop.  Of  the 
nmch  larger  American  harvest  only  about  20  per  cent  is  normally  ex- 
lM)rted.  Hard  spring  wheat  and  spring  flour  constitute  nearly  all  of 
the  Dominion's  shipments.  Such  wheat  and  flour  have  constituted  a 
steadily  diminishing  proportion  of  the  American  exports.  In  the 
}ears  1910-1914  about  16  per  cent  of  the  flour  exports  came  from 
Minneapolis,  Duluth,  and  "Northwestern"  mills,  less  than  9  per 
vnt  of  the  output  of  these  mills ;  and  hard  spring  wheat  was  only  a 
part  of  the  product  from  which  this  flour  was  ground. 

Canadian  wheat  and  flour  have  a  much  narrower  foreign  market 
'!^  the  American  product;  but  within  their  chief  foreign  markets, 
'specially  in  the  United  Kingdom,  the  growing  Canadian  exports 
lave  displaced  much  of  the  trade  formerly  enjoyed  by  the  United 
Mates.  Over  90  per  cent  of  the  Canadian  exports  normally  goes 
to  the  United  Kingdom,  as  compared  to  about  30  per  cent  of  the 
American  shipments.  The  remainder  of  Canada's  exports  usually 
lioves  to  Newfoundland,  the  British  West  Indies,  and  the  United 
>tates.  But  the  United  States  ordinarily  ships  much  larger  quanti- 
ses to  central  and  western  Europe,  where  the  demand  for  strong 
■ijeat  and  flour  is  not  so  pronounced  as  in  the  United  Kingdom. 
And  American  wheat  and  flour  enters  into  a  world-wide  trade — ^to 
te  Orient,  Central  and  South  America,  Europe,  and  Africa.  Since 
Ae  World  War,  however,  the  Canadian  product  has  also  begun  to 
^oTe  in  considerable  volume  to  these  markets,  in  competition  with 
American  exporta 
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Table  11 

—Export  trade 

»  tcAeat  and  wheal  /tour;  Vnitei  Slates  and  CflMdo. 

i902-J920. 

(Prom  United  BUM  Commefoe  »nd  N>vig.tlan  retura^towl  wre  tniOnt  June  SO;    Owvl*,  Y«r- 

KiportB  tram 

he  United  Btatw. 

EiportgfrwDCaiwte. 

WIUkttUldwIUBC 

Ymr. 

WbMt. 

Float. 

Wh«^ 

F(«,r. 

y 

Total. 

■uSf 

TcUL 

# 

,          J 

J 

Barrrli 

American  mUlhu/  demand  outstripping  national  wheat  produc- 
ti<m. — In  a  sense,  wheat  is  a  competitor  of  flour  in  the  world  trade. 
The  wheat  movement  is  seasonal,  and  the  demand  is  general — that  is, 
the  wheat  of  the  United  States  and  of  Canada  competes  with  that  of 
Argentina,  Russia,  Australia,  and  British  India.  Flour,  on  the  other 
hand,  is  sold  under  brand  and  the  brand  itself  is  in  demand.  And 
its  movement  is  more  evenly  distributed  throughout  the  year.  Amer- 
ican flour  lias  established  markets  and  a  specific  demand.  As  the 
domestic  consumption  is  largely  in  the  form  of  the  higher-pricetl 
patent  flours,  there  is  a  constant  surplus  of  clears  and  low  grades. 
For  such  reasons  wheat  exports  fluctuate  greatly,  according  to  har- 
vests, while  the  shipments  of  flour  vary  comparatively  little. 

In  seven  of  the  nine  fiscal  years  1906-1914  the  relatively  small 
American  sliipments  of  grain  consi!%ted  in  large  part  of  durum  wheat. 
for  which  there  was  then  only  a  limited  domestic  demand,  and  of  the 
special  trade  of  the  Pacific  coast.  In  other  words,  the  domestic 
supply  of  hard  and  soft  whents  was  falling  below  the  combined  re- 
quirements of  domestic  consumption  and  the  export  flour  trade.  The 
shortage  was  making  it^f  especially  felt  in  the  higher  grades. 
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Table  12. — Wheat  and  wheat  flour  exported  from  the  United  States,  1910-1919, 

hy  ports. 
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fniett(bDsbel9): 

10, 537,' 203 

4,177,748 

10,674,471 

12,200,454 

0,136,500 

200,802 
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2,614,068 

15,022,283 
1,252,637 

10,544,382 
2,440,010 

42,008,826 

28,780,815 

13,815,583 

5,000,300 

46,481,466 
22,505,643 
11,761,006 
11,604,672 

OalfDoits 

Pjcmc  ports 

'  'tljer  ports 

Total 

46,670,876 

18,344,072 
10,674,471 

23,720,302 

3,723,703 
11,687,842 

30,160,212 

1,852,000 
10,544,382 

01,602,074 

15,461,000 
13,815,533 

02,883,776 

11,785^000 
11,761,006 

r>«iuct: 

l>unim  wheat » 

Pacific  wbest. 

wiest  floor  (bftrrsb): 
AtlsDticports 

5,773,750 

1,250,797 

1,600, 086 

816,445 

5,061,708 

2,450,280 

1,622,604 

104,753 

5,612,664 

1,488,020 

3,802,780 

103,014 

6,185,046 

1,788,705 

3,267,100 

153,855 

6,228,408 

2,206,675 

3.137,004 

250,370 

Gulfports 

Ptdflc  ports 

other 

Total 

0,040,067 

10,120,485 

11,006,487 

11,804,805 

11,821,461 

Vltet(baslie]s): 
Atlantic  porta. 

Galfportt 

Pacmepofts... 

Other  ports... 


Total 

Ddd'jct: 

Dornm  wheats 
Pidfic  wheat... 


viMtfionr  (barrels): 
Atlantie  ports 


GaJfjMrts. 
Pacific  ports., 
uther  ports... 

Total 


1015 


110,546,020 

102,678,700 

20,320,979 

26,005,925 


250,642,533 

15,220,401 
20,320,070 


10,355,262 

3,073,647 

2,542,667 

211, 180 


16,182,765 


1016 


106,800,602 

48,528,065 

10,203,720 

7,551,620 


173,274,015 

24,780,160 
10,203,720 


0, 793, 610 

8, 107, 130 

2,330,773 

280,156 


15,520,660 


1017 


02,262,688 

48,365,252 

3,068,200 

6,135,287 


1018 


26,104,670 

6,705,086 

026,042 

203,046 


140,831,427 

16,226,208 
3,068,200 


34,118,853 

6,587,706 
026,042 


7,710,340 

2,713,621 

1,030,438 

488,479 


11,942,778 


13,317,237 

6,890,066 

1,437,916 

234,742 


21,879,061 


1019 


178,582,678 

18,320,267 
1,318,086 


16,621,862 

4,108,075 

3,006,378 

353,264 


24,181,070 


Exports  of  wheat 


1  Wheat  exports  from  1016  to  1000  were  as  follows: 

1006  1007  1008 


1000 


teain): 

Duram  (bosheb) 7,016,125*  22,638,566  27,068,478  20,777,435 

PacUUs  wheat  (bushels) 14,437,530  13,624,005  28,834,540  11,008,274 

21,452,764  36,263,470  66,888,027  81,780,700 


Total  wheat  exports 34,973,201       76,560,423     100,371,057        60,023,244 

Preferential  markets  for  American  flour. — ^The  maintenan(;e  of  the 
American  export  trade  in  flour,  as  opposed  to  declining  grain  ex- 
ports, has  thus  been  due  in  varying  degree  to  a  number  of  factors ; 
t'j  the  large  domestic  demand  for  the  higher-priced  flour,  leaving  a 
'  irplus  of  the  lower  grades ;  perhaps  also,  indirectly,  to  the  enormous 
-omestic  demand  for  the  by-products  of  milling,  chiefly  for  feeding 
purposes;  to  the  efficiency  of  the  milling  industry,  which  has  devel- 
^'ped  foreign  markets  for  its  product ;  and  particularly  to  special  ad- 
Tantages  in  a  number  of  foreign  and  territorial  markets.    In  Cuba, 
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American  shippers  enjoy  a  tariff  preferential  of  3.2  cents  per  bushel 
on  wheat  and  34.7  cents  per  barrel  on  flour ;  in  Brazil,  a  pref erend 
of  30  per  cent  on  flour,  or  29.7  cents  per  barrel; -in  the  Philippines! 
American  wheat  and  flour  enter  free  of  duty,  while  against  othe^ 
countries  a  duty  is  assessed  of  6.8  cents*  per  bushel  of  wheat  and  41.^ 
cents  per  barrel  of  flour ;  and  there  is  also  a  special  market  in  the  Terj 
ritories  of  Porto  Kico,  Hawaii,  and  Alaska.  The  average  shipmenti 
to  these  markets  during  1910-1914  amounted  to  10,134,034  busheLi 
It  is  therefore  apparent  that  American  millers  and  exporters  maj 
import  much  foreign  wheat  into  the  United  States  with  a  view  t^ 
releasing  for  export  equivalent  quantities  of  domestic  wheat  an| 
flour. 

It  is  also  noteworthy  that  under  the  Canada- West  Indies  agre^ 
ment  of  June  18, 1920,  the  preferential  given  Canadian  flour  in  the^ 
markets  was  increased  to  not  less  than  one  shilling  (at  par  24.3  cents 
per  barrel.*^  Under  the  former  agreement  of  April  9, 1912,  the  pre! 
erence  was  12  cents  per  barrel.  As  a  result  of  these  preferences 
Canadian  flour  has  rapidly  displaced  the  American  product  in  thi 
market  for  approximately  550,000  barrels. 

I 

Tabuc  13, — Exports  to  preferential  markets   for  American  wheat  and  flout 
Average  shipments  from  the  United  States,  1910-1914, 


Sblpped  to- 
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wheat  and 

flour. 


Brasil 

Cuba 

Philippines 

Hawaii ■. 

Porto  Rioo 

Alaska 


BuaheU. 
2,654,365 
3,881,774 
1,254,236 

660,542 
1,529.214 

253,003 


Total 10,134,034 


Wheat. 


B^$heU. 

867 

28,696 

0 

98,230 

60 


127,864 


Wheat 

floor. 


BaneU. 

567.  f! 

856,  :y 

27S.71 

124.*^] 

339  ^l 

56. 4j 


2,223,51 


During  the  same  period  American  exports  to  Mexico,  where  the  United  {States  has  theadvantafpei 
propinquity,  annually  averaged  1,178,864  bushels  of  wheat  and  31,314  barrels  of  flour. 

WHEAT  TRADE  BETWEEN  THE  UNITED  STATES  AND  CANADA, 

I 

In  the  foregoing  sections  a  comparison  has  been  made  betwee! 
Canada  and  the  United  States  with  respect  to  wheat  acreage  an 
production,  exports,  and  cost  per  bushel.  The  United  States  hn 
reached  her  zenith  as  an  exporting  country,  whereas  Canada,  witi 
an  excellent  quality  of  the  strong  wheats  preferred  in  the  principa 
world  markets,  a  lower  cost  of  production,  a  growing  surplus,  an 
large  areas  of  land  yet  uncultivated,  has  become  one  of  the  greater 
surplus  wheat  areas  of  the  world.    In  spite  of  the  fact  that  boti 


>^In  Trinidad,  BriUnh  Guiana,  Barbados,  St.  Lucia,  Bermuda,  British  Honduras,  Ji 
maica.  Leeward  Islands,  Windward  Islands. 
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countries  have  been  wheat-^xpoiting  nations,  there  are  a  number 
of  reasons  why  wheat  should  cross  the  boundary  line«  The  ct>m* 
merce  between  the  two  countries  may  be  considereil  under  the  two 
general  headings  of  (1)  transportation  and  the  transit  trade  and 
(2)  imports  for  consumption. 

TRANSPORTATION    AND    TRANSTT   TRAOB. 

Transit  trade. — ^Transportation,  perhaps,  complicat'e»  the  three- 
cornered  trade  relations  between  England,  Canada,  and  this  country 
more  than  any  other  factor.  The  organization  of  the  trade  routen  in 
by  no  means  simple,  but  the  general  rule  may  be  laid  down  that 
(luring  the  summer  the  traffic  in  Canada  moves  east  and  west. 
Geographically  the  Great  Lakes  and  the  St.  Lawrence  River  favor 
such  a  movement,  and  the  economic  differences  between  the  eastern 
and  western  Provinces  reinforce  the  tendency.  Likewise,  because  of 
political  connection,  the  trade  sets  toward  England  rather  than 
toward  the  United  States.  Supplementary  to  these  forces  are  the 
railways  which  have  developed  into  transcontinental  lines  and  to 
whose  facilities  traffic  tends  to  accommodate  itself. 

Inadequacy  of  Canadian  port  and  skipping  facilities, — ^To  Huch 
an  extent  have  these  factors  reinforced  each  other  that,  so  far  as 
the  transportation  rates  alone  are  concerned,  the  Canadian  route  to 
Lirerpool  in  the  open  season  draws  considerable  quantities  of  Amer- 
ican wheat  and  other  grain.  This  is  especially  true  in  the  summer^ 
l^efore  the  large  movement  of  Canadian  grain  takes  place,  but  when 
American  facilities  are  taxed  by  the  enormous  movement  of  winter 
wheat  com,  oats,  and  other  crops.  The  rates  on  Canadian  wheat 
from  the  interior  to  Montreal  are  lower  than  to  the  United  HiJiUm 
['f)rts,"  and  the  Montreal  liners  will  carry  wheat  acro<iS  the  Atlantic 
at  rates  not  exceeding  those  of  the  liners  from  New  York  or  other 
United  States  portSL 

But  the  amount  of  Canadian  exports  moving  by  way  of  Ammcstn 
F'orts  is  ordinarily  greater  than  that  «hippe<J  dire^rtly  from  (^anada^ 
l^^pite  the  fact  that  transportation  to  Liverpor>!  i«  fkj  hijrher  thr^/ijt(b 
Canadian  channels,  and  that,  while  Montreal  and  the  lake  p^ftiA  are 
''losed  for  about  £ve  months.  St.  John  (Xew  BrrjnAwick),  and  Hali- 
fax are  open  thnyi^horrt  the  year. 
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So  far  as  concerns  Halifax  and  St.  John,  not  only  are  the  freight 
rates  higher  than  to  Montreal,  but  their  facilities  are  as  yet  inade- 
quate for  more  than  a  small  proportion  of  the  grain  traffic  More- 
over, the  regular  ocean  trade  of  these  cities  and  of  Montreal  is  small 
compared  with  that  of  the  American  ports,  and  when  their  shipping 
capacity  is  full  the  excess  goes  south  of  the  border.  In  other  words, 
they  have  neither  docks  nor  ships  enough  to  take  care  of  the  peak 
load  in  autumn  or  in  May.  It  is  useless  to  enlarge  the  docks  unless 
more  ships  will  come ;  and  this  requires  a  greater  import  trade.  The 
American  ports  are  better  able  to  handle  the  surplus,  as  well  as 
the  domestic  grain,  not  only  because  of  the  greater  number  of  liners 
but  also  of  the  supply  of  tramp  vessels,  which  prefer  the  southern 
route  on  account  of  lower  rates  of  marine  insurance  and  the  greater 
certainty  of  obtaining  a  cargo."     Although  tramps  actually  carry 
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relatively  little  grain,  they  are  always  a  potential  factor  in  rate 
making  for  the  liners. 

RaU  and  lake  tragic  congestion  in  the  Canadian  west. — ^A  similar 
ix>Dgestion  exists  with  respect  to  the  lake  and  rail  traffic  in  the  west. 
It  has  been  seen  that  nearly  all  of  the  Canadian  wheat  is  produced  in 
the  western  Proyinces.  Owing  to  the  peculiar  geographical  and  eco- 
nomic features  of  western  Canada,  the  main  lines  of  the  three  Cana- 
ilian  railways  in  this  vast  territory  are  so  built  that  they  converge 
toward  Winnipeg ;  they  then  lead  to  Fort  William  and  Port  Arthur 
on  the  lake  front,  420  miles  distant,  through  a  rocky  and  unpro- 
ductive region.  Through  Winnipeg,  the  primary  market  of  western 
Canada,  passes  nearly  all  of  the  Canadian  wheat.  It  has  been  esti- 
mated that,  in  the  record  year  1915,  an  average  of  a  thousand  cars 
of  wheat  was  handled  through  this  market  every  working  day.  The 
length  of  time  between  harvesting  and  the  close  of  navigation  at  the 
head  of  the  Lakes  is  only  about  70  days,  and  the  cost  of  the  rail  haul 
from  the  western  lake  ports  to  Montreal  is  about  twice  as  high  as  by 
water.  Apart  from  the  highly  seasonal  character  of  the  rail-and-lake 
traffic,  with  the  consequent  inadequacy  of  transportation,  and  the 
absence  of  a  large  return  trade,  a  vast  amount  of  seasonal  credit  is 
required  to  finance  this  movement ;  hence  a  rapid  marketing  of  the 
western  grains — ^not  only  of  wheat,  but  of  oats,  flaxseed,  and  barley — 
by  all  the  available  routes,  is  to  the  general  interest.  Canadian  ex- 
ports of  wheat  and  flour  in  1918,  for  instance,  amounted  to  over  $450,- 
"<)0,000.  The  retention  of  grain  in  the  elevators  until  the  reopening 
of  navigation  involves  interest  and  storage  charges,  faces  the  uncer- 
tainties of  the  price  situation,  competition  from  the  January  harvest 
of  Argentina  and  Australia  and  the  later  harvest  of  British  India. 

Still  another  phase  of  the  situation  is  that  the  navigation  laws  force 
some  use  of  American  facilities.  Only  Canadian  vessels  can  carry 
between  Canadian  ports,  while  the  larger  American  inland  fleet  may 
transport  wheat  from  a  Canadian  to  an  American  port  only.  Be- 
tween 3,000,000  and  4,000,000  tons  of  American  coal  are  brought  to 
Fort  William  and  Port  Arthur  by  American  freighters;  and  these 
-hips  carry  back  large  quantities  of  grain,  especially  in  November  and 
December,  when  the  American  eastbound  ore  trade  falls  off  and  much 
^•f  the  American  fleet  is  laid  up  or  diverted  to  other  traffic.  More- 
'Ver,  the  Canadian  canals  between  Lake  Erie  and  Montreal  are  too 
^all  to  take  boats  carrying  over  2,200  tons. 

*  Report  of  eonference  between  Canadian  Minister  of  Commerce  and  representatives 
(^  rtriooa  sabsldlzed  shipping  lines  regarding  the  Increasing  diversion  of  grain  to  Ameri- 
ca ports.  The  shipping  interests  denied  that  Canadian  rates  were  higher  and  blamed 
t!tt  lack  of  shipping  fadlitiea  at  Montreal.  It  was  also  pointed  oat  that  tramp  steamers 
vUl  not  go  to  Montreal  owing  to  the  uncertainty  of  obtaining  a  cargo  and  because  rates 
«( marine  Insaranee  are  higher  than  at  New  York.     (Hay  Trade  JoumaL  Nov.  3,  1918.) 
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In  the  United  States,  also,  transportation  facilities  are  taxed  durin; 
the  peak  of  the  grain  movement,  but  the  harvest  period  ranges  f  roD 
May  and  June  in  the  South  to  late  September  in  the  North,  and  tin 
marketing  is  better  distributed  throughout  the  year.  Other  factor 
of  advantage  are  a  great  return  movement  of  eastern  products.  : 
large  number  of  competing  primary  markets,  the  competing  eastern 
Gulf,  and  Pacific  routes,  and  a  heavy  domestic  consumption,  which  ii 
most  years  absorbs  around  75  to  80  per  cent  of  the  crop.  The  elimi 
nation  of  the  tariff  barrier  renders  available  to  Canada  the  mechaniMi 
of  the  great  primary  markets  and  milling  centers  south  of  the  border 
and  also  opens  the  consuming  markets.  The  former  import  duty  o 
35  cents  per  bushel  was  nearly  prohibitive  (except  with  respect  to  thi 
transit  trade  in  bond),  being  five  times  as  high  as  prewar  ocean  ruttv 
to  Liverpool. 

Canadian  transportation  and  shipping  svhsidiea. — Note  should  bi 
made  of  the  measures  taken  by  the  Canadian  Government  to  relievi 
the  situation  and  to  keep  the  northern  wheat  moving  throu^  all 
Canadian  channels.  Besides  cash  and  other  subsidies  to  railways 
Government-owned  lines  and  vessels,  mail  subsidies  and  steamshij 
subventions.  Government  elevators  have  been  established,  grair 
grades  standardized,  and  a  Government  railway  410  miles  in  length 
through  Manitoba  to  Port  Nelson,  on  Hudson  Bay,  is  well  on  the  waj 
to  completion.    It  is  hoped  that  this  northern  route  will  lessei 
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the  congestion  during  the  four  months  of  open  navigation  and  pro- 
vide shorter  and  quicker  transportation  to  Liverpool.'^  Government 
elerators  have  also  been  established,  on  the  Pacific  coast,  with  a  view 
to  shipping  via  the  Panama  Canal. 

Canada  is  developing  the  means  of  moving  her  crop  (except  when 
unusually  large  harvests  occur)  through  her  own  ports,  with  the  assist- 
ance of  Portland,  Me.  Portland,  because  of  geographical  situation 
and  railroad  connections,  is  the  natural  outlet  for  Canada's  produce, 
and  it  has  become  her  winter  port.  The  Dominion  is  now  the  owner 
of  the  Canadian  Northern,  receiver  for  the  Grand  Trunk  Pacific,  and 
steps  have  been  taken  for  the  acquisition  of  the  Grand  Trunk 
Railway.  Export  freight  rates  from  the  Canadian  West  via  Mon- 
treal are  now  considerably  lower  than  via  American  ports. 

IMPOSTS  FOR  CONSUMPTION. 

It  is  apparent  that  the  trade  routes  are  an  important  factor  in 
Canadian  marketing.  If  a  considerable  part  of  the  Canadian  wheat 
must  move  in  bond  throtigh  the  deficiency  sections  of  the  East,  for 
export,  slight  changes  in  our  domestic  trade  may  enable  the  Dominion 
to  supply  a  large  portion  of  our  domestic  requirements. 

Table  16. — Itnparta  of  wheat  and  wheat  flour  into  the  United  States  and  Canada, 

1902-1920, 

[Figares  are  from  Canada  Tear  Book  and  United  States  Commerce  and  Navigation. 
Canada  flgnres  are  imports  for  consumption,  fiscal  years  ending  Mar.  31  ;  united 
States  flgares  are  general  imports  (fiscal  years  ending  June  30),  reexports  being 
shown  In  the  last  two  oolumns.] 
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*  Floor  from  Australia,  207,451  barrels. 

**   From  Saskatoon,  Saslcatchewan,  the  haul  to  Liverpool  via  Hudson  Bay  1h  nearly 
1.200  miles  shorter  than  via  Montreal. 
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Country  elevators  and  markets. — In  the  first  place,  American  an^ 
Canadian  railways  are  by  no  means  equidistant  from  the  border 
The  Canadian  farmer  therefosB  sometimes  has  a  more  favorab^ 
location  with  respect  to  American  markets  and  transportation  f  acilj 
ties  than  his  own  country  affords.  Likewise  the  American  farmer  j 
sometimes  farther  removed  from  an  American  than  from  a  Canadia| 
shipping  point.  Here,  indeed,  has  been  a  cause  for  some  international 
wheat  trade  which  neither  the  former  American  duty  of  25  cents  | 
bushel  nor  the  Canadian  duty  of  12  cents  could  entirely  remove.  Gra  i 
has  moved  north  and  south  across  the  international  boundary,  fro 
farmer  to  shipper  or  consumer,  just  as  it  moves  across  the  boundar] 
line  between  Kansas  and  Nebraska.  Import  duties  have  greatly  r^ 
strained  international  movements  of  this  character.^ 

So  far  as  freight  rates  alone  are  concerned,  until  1918  they  weij 
practically  the  same  from  western  Canada  to  Fort  William  and  Poij 
Arthur,  Duluth,  and  Minneapolis.  In  the  subsequent  rate  increase.^ 
however,  this  equality  of  rates  was  not  maintained.  By  Septembel 
15,  1920,  the  freight  rate  per  100  pounds  from  the  Canadian  wesi 
was  around  2  cents  higher  to  Duluth  and  Minneapolis  than  to  For 
William  and  Port  Arthur.  To  Montreal  the  export  rates  are  3  cent: 
lower  than  to  New  York. 

Tarlb  17. — Freight  rates  {cents  per  100  pounds)  from  the  Canadian  West  if 
Port  Arthur  and  Fort  William,  Duluth,  and  Minneapolis,  1913,  1918,  ntid 
1920. 
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^  Quoted  by  the  Canadian  Railway  CommlRRlon. 

'  Quoted  by  the  Interstate  Commerce  Commission. 

*  During  the  war  the  Canadian  Wheat  Board  first  permitted  shipment  by  wagon  acros< 
the  border  without  license,  but  this  movement  assumed  such  dimensions,  because  of  tb^ 
premium  on  hard  wheat  in  the  American  markets,  that  it  was  prohibited. 
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Table  1& — Export  rmies  (cents  per  100  pounds  \  v  wtu 

September  15, 19:0). 
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1  Annual  report.  Board  of  Trade,  Chicago,  1918,  p.  100. 

s  Exclusive  of  Buffalo  charges. 

s  Annual  statistical  report  of  the  New  York  Produce  Exchange,  1918,  p.  72. 

«  Tlie  Canada  Year  Book,  1915,  pp.  202-208. 

•  No  rates  available. 

kmerica/n,  shortages  of  hard  wheats;  Canadiaai  requiremetUs  of 
'Oft  varieties. — ^In  the  second  place,  wheat  has  been  imported  f roiu 
r'ne  country  to  the  other  in  response  to  the  demand  for  parti^uJar 
tinds.  Substantially  all  the  wheat  of  western  Canada,  which  cfm- 
^titutes  over  90  per  cent  of  the  total  Canadian  production,  is  of  U>«j 
Urd  spring  class;  in  consequence,  the  manufacturers  of  biscuiti>., 

rackers,  and  pastry  in  western  Canada  find  it  necessary  to  briritf 
>'ft  wheats  from  Ontario  or  from  the  United  States  for  such  UHttn 
•r  for  blending  purposes.  During  the  war  period  of  restricted  im- 
K>rts  soft  wheats  were  shipped  all  the  way  from  Ontario  to  the 
^  anadian  Pacific  region  in  spite  of  the  fact  that  abundant  supplies 
^ere  available  in  Washington.^®    Imports  for  consumption  from  the 


Northwestern  Miller,  February,  1920. 
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United  States  have  been  small,  however,  in  comparison  with  the 
Canadian  shipments  southward.  South  of  the  border  there  are  fre- 
quent shortages  of  hard  wheat,  especially  of  the  higher  grades  of 
spring  wheat,  either  for  milling  or  for  seed.  Minneapolis  mills  have 
been  compelled  to  draw  large  quantities  from  the  hard  winter  wheat 
regions  to  the  south.  It  has  been  seen  that  not  only  does  the  Cana- 
dian crop  of  hard  spring  wheat  now  usuaUy  exceed  that  of  the 
United  States,  but  a  larger  portion  of  the  crop  consists  of  the  higher 
grades  especially  desired  for  blending  purposes.  The  large 
American  spring-wheat  mills,  having  an  established  reputation  fctp: 
the  quality  of  their  products  and  enjoying  a  wide  patronage  for 
particular  brands  of  flour,  are  naturally  loath  to  vary  their  indi- 
vidual standards  of  blending.  And  owing  to  the  economies  attend- 
ing capacity  operation,  and  to  such  special  features  of  the  American 
flour  trade  as  have  already  been  noted  (see  p.  50),  they  can  afford 
to  bid  up  the  price,  when  necessary,  for  the  kind  of  grain  that  will 
enable  them  to  fill  contracts  for  flour  of  standard  gi*ade.  Such 
activities  on  the  part  of  the  large  millers  are  very  likely  to  result 
in  the  importation  of  Canadian  grain. 

Temporary  surplus  in  Canada  as  compared  with  the  demands  of 
the  United  Kingdom. — Another  fact  of  importance  in  stimulating 
shipments  to  the  United  States  is  the  annual  surplus  of  Canadian 
wheat  as  compared  with  the  demands  of  the  United  Kingdom.  In 
November  and  December  there  are  delivered  at  Fort  William  and 
Port  Arthur  a  greater  amount  than  the  United  Kingdom,  the  chief 
consumer,  will  normally  purchase.^^  The  result  of  this  surplus  is  a 
fall  in  price  at  Winnipeg  during  the  glut.  Under  such  conditions 
there  is,  of  course,  a  strong  tendency  to  ship  south  of  the  border, 
especially  pronounced  in  view  of  the  wider  American  domestic  and 
export  market  and  of  the  premium  which  frequently  obtains  in  the 
great  milling  centers  for  "spot"  stocks.^® 

Movement  of  Canadian  soft  ir heats  to  the  East. — So  far  as  con- 
cerns comparative  rail  rates,  the  Canadian  spring  wheats  are  at  a  dis- 
tinct disadvantage  in  shipping  to  the  south;  and  to  the  eastern  mar- 

^  Sessional  rup<TH,  19  B,  1916,  Parliament  of  Canada. 

» *•  An  ln<iiilrt»r  <'nn  not  help  ralninp:  tho  question  whether  Canada  haii  not  lo«t 
heavily  by  lier  method  of  Helling  grain.  Crop  estimates  of  an  optimistic  character,  the 
publication  of  larjje  nmountn  dally  inspect<»d,  the  advortisinp  of  tho  financial  difficulUes 
of  the  moment,  the  method  of  trading;  wheat,  which  is  almost  that  of  public  auction,  and 
the  concentration  of  all  tho  energies  of  the  country  upon  the  rapid  marketing  of  the 
crop,  are  conditions  that  must  *  iM^ar '  the  market.  What  priccN  would  a  merchant 
obtain  for  his  stock  if  he  (1)  proclaimed  that  his  financial  position  compels  him  to  sell 
immediately,  {'!)  adviHes  that  he  had  an  enormous  amount  of  it  on  hand,  and  (.S)  put 
hlR  stock  up  to  public  auction?  *  *  *  In  1913  the  Russian  Government  made  pro- 
vision for  ftnabllng  the  Russian  grain  to  bo  held  back  while  the  torront  from  Canada 
poured  into  the  market." — Canada  Grain  Commissioners'  Report,  1914,  p.  86. 
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ts,  cashiiey  have  a  somewhat  longer  haul  than  the  American  hard 
he  geographical  situation  slightly  favors  the  sending  of 
!  spring  wheat  to  the  Pacific  Northwest  in  years  of  local 
bf  hard  wheat.    Of  much  greater  importance  is  the  fact 
ft- wheat  producing  sections  of  eastern  Canada  enjoy,  in 
to  the  north  Atlantic  seaboard,  a  material  advantage 
is  and  other  domestic  regions  of  large  production.    On 
15, 1920,  for  instance,  the  domestic  rate  from  Toronto  to 
tas  21.0  cents  per  bushel,  from  Chicago  27.9  cents.    It  is 

tor  the  eastern  Provinces  greatly  to  increase  their  production 
heats  and  supply  a  large  portion  of  the  requirements  for 
3eties  in  the  eastern  States. 

jBal  and  concluding  factor  in  the  wheat  trade  between  the  two 
B  is  the  duty  on  imports  prior  to  1917  and  its  effect  on  prices 
Ipountries. 
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tal  factors. — In  view  of  the  superior  productivity  of  Canada's 

lands  and  the  fact  that  her  export  trade  has  gradually  en- 

^  upon  the  trade  formerly  enjoyed  by  the  United  States,  a 

Hson  of  wheat  prices  in  the  two  countries  should  throw  some 

A  the  question  as  to  whether  or  not  the  duties  on  wheat  have 

i  any  real  benefit  to  the  American  farmer ;  whether  they  have 

— fti  him  to  secure  a  higher  price  for  his  product  than  the 

pan  farmer  receives,  or  whether  the  price  of  American  wheat 

b  in  the  international  market  independently  of  American  im- 

-^uties.    As  indicated  above,  a  duty  of  25  cents  per  bushel  was 

//Irt  for  about  16  years  prior  to  the  act  of  1913.    After  October 

/HB,  wheat  was  free,  except  from  countries  imposing  a  duty  on 

Jean  wheat,  in  which  case  it  was  10  cents  per  bushel.    Inas- 

I  as  Canada  had  a  duty  of  12  cents,  to  all  intents  and  purposes 

|ity  was  reduced  from  25  cents  to  10  cents  per  bushel.    In.  April, 

J  under  the  authority  of  the  war-measures  act,  Canada  removed 

"^jJity  on  wheat  and  thereby  automatically  abolished  our  duty. 

i:s  ordinarily  supposed  that  the  duty  on  wheat  is  meaningless 

^  we  are  an  exporting  country,  and  it  is  the  price  received  for 

1^  :rplus  which,  broadly  stated,  tends  to  regulate  the  farm  prices 

'  *^  entire  crop.    But  the  foregoing  analysis  of  the  forces  bearing 

.'  uhe  situation  throws  doubt  upon  the  matter.    An  explanation 

;  -*  facts  in  the  case  is  attempted  in  Chart  1  (facing  page  61)  of 

trices  of  No.  1  Northern  wheat  in  Minneapolis,  and  of  Manitoba 

''  Xorthem  in  Liverpool  and  in  Winnipeg  (for  wheat  in  store  at 

MVilliam  and  Port  Arthur).    These  grades  are  selected  because 
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they  were  the  contract  grades  and  are  more  nearly  compi 
any  other  kinds  quoted  in  the  four  markets.    The  price 
was  not  carried  beyond  1916  because  of  the  influence  of  tl 
suiting  in  Government  fixed  prices  and  abnormal  trade 

Mirmeapolis  and  Winrnpeg  reflect  Liverpool  prices. 
standing  feature  of  the  chart  is  that  not  only  Winnipeg 
apolis  also  follows  in  general  the  Liverpool  prices.*^    Wi 
fleets  them  with  great  fldelity,  the  spread  being  most  marl 
the  winter  for  reasons  discussed  above ;  i.  e.,  the  great  sui 
pared  with  the  Liverpool  demands,  and  the  higher  tran 
charges  during  the  closed  winter  season.    Minneapolis  i 
pendent  upon  Liverpool  than  Winnipeg,  and  within  limit 
to  other  causes.    Contrary  to  some  current  opinion,  howeve 
to  be  influenced  by  practically  the  same  forces — for  the 
curves  are  almost  coincident,  more  nearly  so  than  the  ge< 
and  economic  factors  would  lead  one  to  infer. 

Higher  prices  in  American  markets. — The  last  and  mai 
which  attention  is  called  is  that  the  Winnipeg  price  was  cc 
lower  than  the  Minneapolis  price  (see  Chart  2  facing 
From  1906  to  October,  1913,  when  an  import  duty  of  25! 
bushel  was  in  force  in  the  United  States,  Minneapolis  pri( 
general  from  6  to  10  cents  per  bushel  higher;  and  subsequei 
the  American  duty  was  reduced  to  10  cents  per  bu^el, 
spread  between  the  two  markets  was  greatly  reduced  (see 
The  actual  disparity  in  favor  of  the  American  market  was 
higher,  since,  owing  to  differences  in  grading  during 
Manitoba  No.  1  Northern  was,  in  the  judgment  of  millei 
about  5  cents  per  bushel  more  than  Minnesota  No.  1  Noi 
Canada  consumes  only  about  one-third  of  her  crop  and 
90  per  cent  of  her  exports  was  shipped  to  England,  Winj 
been  virtually  a  purchasing  station  for  Liverpool,  and 
prices  were  always  on  an  export  basis.  Minneapolis  is  a  gn 
market  as  well  as  a  distributing  center ;  in  Winnipeg  the 
"spot"  trading  is  relatively  small.    The  stronger  positioi 
American  industry,  due  to  an  enormous  domestic  consumptii 
peting  routes,  wider  foreign  markets,  and  higher  prices  for 
products  of  milling ;  the  fact  that  the  present  position  of  grg 
respect  to  the  milling  demand  greatly  affects  its  price — the  v 
tive  force  of  such  factors  have  kept  prices  in  Minneapolis  we 
the  Winnipeg  level,  even  when  both  markets  were  upon  an 
basis.   The  price  disparity  has  varied  greatly,  being  most  proi 
in  the  years  when  there  was  a  short  American  crop  of  hard  wh 

'The  price  curye  of  No.  1  Northern  in  Chicago  and  in  the  ESastern  marked 
regularly  that  of  Bilnneapolis,  the  difference  between  these  markets  bein^  d 
by  freight  rates. 
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EFFECTT  or  IMPOBT  DUTIES. 

In  view,  therefore,  of  the  facts,  (1)  that  freight  rates  from  Western 
Canada  were  the  same  to  Fort  William  and  Port  Arthur  '^^^  as  to  Min- 
neapolis and  Duluth  and  are  now  only  about  2  cents  per  bushel 
higher;  (2)  that  the  rates  from  the  Canadian  markets  to  Buffalo  and 
the  Atlantic  seaboard  are  slightly  lower  than  from  Minneapolis;  (3) 
that  the  transportation  routes  are  already  so  organized  that  most  of 
the  Canadian  wheat  ordinarily  passes  through  American  ports  in 
bond ;  and,  finally,  (4)  that  some  wheat  was  imported  each  year  in 
the  face  of  the  25-cent  and  10-cenf  duty — ^in  view  of  all  these  facts,  it 
beems  inevitable  that  a  lower  price  in  Canada  will  cause  larger 
amounts  of  Canadian  wheat  to  be  marketed  in  this  country  under 
free  trade  and  normal  conditions.  Equalization  of  prices  in  these 
markets  should  be  the  result. 

To  what  extent  the  American  price  would  fall  is  an  open  question. 
The  answer  depends  upon  complex  forces,  an  important  factor  of 
which  is  the  relation  of  the  Canadian  surplus  to  the  size  o£  the  Ameri- 
can market.  So  long  as  prices  in  both  countries  are  on  an  export 
basis,  and  the  lower  prices  in  Canada  are  caused  largely  by  un- 
favorable conditions  of  distribution,  the  improvement  of  these  con- 
ditions should  result  in  equalizing  Canadian  prices  without  materially 
affecting  those  south  of  the  bQrder.  If  the  imports  should  be  rela- 
tively small  compared  with  the  whole  consumption  of  this  country, 
then  the  Canadian  price  would  rise  almost  to  the  extent  of  the  reduc- 
tion in  duty  and  the  price  to  the  American  farmer  would  fall  but 
little;  i.  e.,  Canadian  farmers  would  be  greatly  benefited  by  the 
removal  of  the  duty,  American  farmers  would  be  but  little  injured, 
and  the  American  consumer  but  little  benefited. 

Offsetting  this  view  of  the  case,  however,  is  the  difficult  question 
of  the  elasticity  of  the  demand  for  wheat.  Inasmuch  as  in  normal 
times  the  average  consumer  would  use  little  more  wheat  bread,  no 
matter  how  cheap  the  price,  it  follows  that  a  small  increase  in  the 
supply  of  wheat  might  not  be  marketed  without  a  great  fall  in  the 
price. 

A  further  question  of  considerable  importance  is  that  of  the  rela- 
tion between  the  price  of  hard  and  soft  wheat ;  of  the  effect  of  the 
pressure  of  Canadian  hard  spring  wheats  upon  the  soft- wheat  pro- 
duction and  markets  of  the  South.  Evidently  the  hard- wheat  areas 
of  the  United  States  east  of  the  Bockies  would  be  most  directly 
affected  by  heavy  importations  of  Canadian  wheat,  but  indirectly 

"Wisntpes  gaotatlons  are  for  wheat  in  store  at  Fort  Wimam  and  Port  Arthur,  on 
the  IgkB  frout 
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the  price  of  eastern  and  southern  soft  wheats  would  be  affected 
also.  It  has  been  seen  that  soft  wheat  has  a  more  limited  market 
than  the  hard  varieties,  and  that  apart  from  its  use  in  blending 
and  in  the  breadstuffs  to  which  it  is  better  adapted  it  has  a  special 
market  in  the  South.  A  larger  supply  of  hard  spring  wheats  may 
result  in  what  happens  in  years  when  an  unusually  large  domestic 
crop  of  such  wheat  is  harvested — ^the  great  spring-wheat  mills  en- 
abled to  run  at  full  capacity,  with  reduced  cost  of  operation,  would 
invade  the  territory  of  the  hard  and  soft  winter  wheats  in  the  South 
and  Southeast. 

Another  point  which  may  be  given  brief  mention  is  the  effect  of 
geographical  conditions.  As  to  the  Pacific  States,  which  look  to  for- 
eign markets  rather  than  to  the  United  States  for  an  outlet  for  their 
surplus,  free  trade  with  western  Canada  provides  another  market 
for  their  soft  wheats.  With  respect  to  other  domestic  markets  for 
soft  wheat,  reference  has  already  been  made  to  the  relatively  small 
production  of  such  wheat  in  the  eastern  Provinces.  As  the^. 
Provinces  have  an  advantage  in  freight  rates,  especially  to  the  Xe^ 
England  markets,  it  is  not  improbable  that  the  removal  of  the  tariff 
barriers  will  stimulate  production  and  exports.  But  the  hard  sprinii 
wheat  area  might  feel  the  effect  of  Canadian 'importations  more  than 
the  soft- wheat  sections,  not  only  because  of  the  former's  proximity 
to  the  Canadian  fields  but  more  especially  because  of  the  coincidence 
that  the  great  soft- wheat  areas  east  of  the  Mississippi  have  a  pro- 
tection by  way  of  freight  differentials.  The  eastern  section  of  the 
country  is  a  deficiency  region;  i.  e.,  it  consumes  more  wheat  than 
it  produces,  and  the  farmers  in  this  region  get  the  benefit  of  the 
freight  eastward  from  the  western  markets.  Thus,  ordinarily  the 
lowest  prices  are  paid  to  wheat  producers  in  central  Idaho;  prices 
graduate  upward  to  the  west,  east,  and  south  of  this  region,  the 
highest  levels  being  reached  in  the  Southeast,  which  is  most  distant 
from  the  important  surplus-producing  areas.*  However,  because  of 
offsetting  expenses  that  may  equalize  conditions  in  the  two  sections, 
it  should  not  be  concluded  that  the  eastern  farmer  necessarily  re- 
ceives a  larger  profit  per  bushel  than  the  western  producer. 
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Tablb  2X^'—€(Uh  icheat  prices '  in  Minneapolis,  Winnipeg,  and  Liverpool,  19uS- 
1916,  {No.  1  Northern  in  Minneapolis,  Manitoba  No.  1  Northern  in  Winnipeg 
{for  wheat  in  store  at  Port  William  or  Port  Arthur)  and  Manitoba  No,  1 
Northern^  or  No,  1  Northern  in  Liverpool,  Figures  are  averages,  by  months^ 
of  the  quotations  on  or  about  the  first  market  dag  of  each  toeek.) 

(Before  and  after  the  redaction  in  the  American  import  dnty,  tariff  act  of  Oct.  3, 1013.) 


1907— Uvwpool... 

Wimttpeg... 

Mimwapalis. 
1908— Ltywpool,.. 

Winnipeg... 

MinneapQtis. 
190»— Uverponl... 

Wtandpeg... 

MinneapGlis. 
1910— Liverpool... 

Wimmpeg... 

IfinoeapoUs. 
1911— Liverpool... 

Wlmupeg... 

Minneapolis. 
1913— Liverpool... 

Wfamipeg... 

Minneapolis. 
1913— Liverpool... 

Winmpeg... 

MinnBapoUs. 
1914— Liverpool... 

Wimilpeg... 

Minneapolis. 
191S— Liverpool... 

Wlmiipeg... 

Minneapolis. 
1916— LiverpMl... 

WinnipeK... 


January. 


t0.0i2 

.726 

.799 

1.218 

1.079 

1.106 

1.202 

.992 

1.091 

L231 

1.034 

1.141 

1.121 

.943 

1.009 

1.237 

.953 

1.067 

1.133 

.821 

.85 

1.046 

.853 

.876 

1.725 

1.334 

1.353 

2.021 

1.203 

1.289 


February. 


10.961 

.748 

.825 

1.249 

1.061 

1.063 

1.248 

1.055 

1.116 

1.213 

L025 

1.136 

1.126 

.918 

1.006 

1.265 

.97 

1.061 

1.144 

.835 

.868 

1.072 

.885 

.923 

1.998 

1.533 

1.514 

2.143 

1.185 

1.283 


Marrh. 


10.957 

.747 

.799 

1.264 

1.099 

1.084 

1.337 

1.108 

L155 

1.209 

1.044 

1.146 

1.106 

.802 

.977 

1.235 

.976 

1.068 

LlOl 

.851 

.85 

1.074 

.903 

.927 

2.00 

L486 

1.472 

2.065 

L096 

1.141 


April. 


SI.  009 

.765 

.818 

1.245 

1.054 

1.032 

1.375 

1.176 

1.229 

L208 

1.023 

1.105 

1.086 

.895 

.958 


1.017 
1.079 
1.145 

.886 


1.067 
.899 
.912 
L991 
1.571 
1.541 
1.935 
1.15 
L217 


May. 


$1,061 

.863 

.954 

1.261 

1.119 

1.081 

L396 

1.245 

1.307 

.995 

.977 

1.111 

1.092 

.943 

.988 


L038 

1.152 

1.168 

.929 

.904 

1.099 

.94 

.938 

2.136 

1.569 

1.577 

1.857 

1.165 

1.215 


Jnna. 


81.054 

1.008 

1.207 

1.046 

1.065 

1.396 

L304 

1.322 

1.062 

.931 

1.092 

1.091 

.96 

.909 

1.211 

L056 

1.141 

L142 

.962 

.918 

1.078 

.928 

.913 

1.837 

1.25 

L287 

1.607 

1.102 

1.114 


1906— UV( 


-Liverpool 
Wtamipeg 


Minneapolis. 
1907— Liverpool... 

Winnipeg... 

Minneapolis. 
1908— Liverpool... 

Wizmipeg... 

Minneapolis. 
1900— Liverpool... 

Winnipeg... 

Minneapolis. 
1910— Liverpool... 

Winnipeg... 

Minneapolis. 
l9ii-Llverpo61... 

Winmpeg... 

Minneapolis. 
I9i2-Liverp(x>l... 

Winnipeg... 

Minneapolis. 
1913— Liverpool... 

Winnipeg... 

Minneapolis. 
i9i4-Uverpool7:. 
Winnipeg... 


Wl 

MinneapoUs., 
I9i5— Liverpool... 

Winnipeg.... 

Minneapolis., 
1916— Liverpool.... 

Wbmipeg.... 

Minneapolis.. 


July. 


$1,076 
.921 
1.014 
1.201 
1.058 
1.119 


1.286 

1.288 

1.141 

1.099 

1.215 

1.107 

.957 

.979 

1.189 

1.073 

1.091 

1.141 

.971 

.911 

1.074 

.903 

.897 

1.725 

1.352 

1.39 

1.635 

1.185 

L17 


Angust. 


$1,061 

.904 

.995 

1.265 

L075 

L154 

1.82 

1.175 

L344 

L234 

1.079 

1.149 

1.154 

.976 

1.028 

1.202 

1.06 

LOS 

L13 

.963 

1.269 
1.069 
1.068 
1.781 
1.194 
1.373 
2.076 
1.487 
1.485 


Septem- 
ber. 


$a922 

.723 

.742 

L106 

L014 

L082 

1.267 

.997 

1.028 

1.269 

.995 

.997 

1.218 

1.019 

L113 

1.186 

1.008 

1.038 

L247 

1.014 

.904 

1.115 

.919 

.878 

1.395 

1.112 

1.136 

L77 

.937 

.981 

2.171 

1.606 

1.608 


October. 


$0,942 

.749 

.759 

1.238 

1.101 

L083 

L219 

.983 

1.031 

L115 

.972 

1.033 

1.089 

.965 

1.071 

L221 

.997 

1.092 

L205 

.911 

.  fua 

.973 

.817 

.841 

1.358 

1.125 

1.102 

1.769 

.968 

1.011 

2.293 

1.738 

1.757 


Novem- 
ber. 


$0,982 

.753 

.80 

L292 

L021 

L039 

1.19 

L019 

1.067 

L186 

.979 

L053 

1.094 

.919 

L035 

1.146 

.991 

1.063 

L097 

.853 

.857 

.966 

.824 

.842 

1.366 

1.185 

1.159 

1.792 

1.031 

1.018 

2.502 

L959 

1.93 


Decem- 
ber. 


$0,938 

.744 

.794 

L282 

L03 

1.058 

L184 

.991 

1.093 

L205 

.987 

1.108 

L083 

.901 

1.026 

1.162 

.961 

1.021 

L1Q8 

.79 

.831 

1.034 

.837 

.850 

L535 

LlOl 

1.192 

1.811 

L119 

1.131 

2.652 

1.758 

L761 


1  Liverpool  prices  were  compiled  from  weekly  quotations  in  Broomball's  Com  Trade  News;  Winnipeg 
prices,  im-imS,  from  Northwesteni  Miller;  1914-1916,  from  Wholesale  Prices,  Canada:  and  Minneapolis 
pncfls  from  the  Nortbwestem  Miller,  1906-1913;  1914-1916  from  '*  Wholesale  Prices,"  U.  S.  Department 
oi  Labor. 
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SUMMARY  AND  CONCLUSIONS. 

While  the  great  bulk  of  the  world  crop  of  oats  is  consumed  locally 
in  feeding  live  stock,  the  competitive  surplus  of  exporting  coun- 
tries may  be  either  expanded  or  contracted,  and  the  volume  of  ship- 
ments will  depend  upon  the  price  and  supply  of  substitute  feed- 
stuffs  as  weU  as  of  oats,  upon  the  magnitude  of  the  live*stock  in- 
dustries, and  upon  prices  of  live  stock.  Less  than  5  per  cent  of  the 
world  production  enters  into  international  trade. 

Between  the  years  1890  and  1915  the  American  oat  production  had 
trebled.  Since  then  the  oat  acreage  has  increased  but  slightly. 
Great  as  has  been  this  increase  in  production,  it  has  not  kept  pace 
with  the  growing  requirements  of  the  domestic  market  Exports 
had  declined  from  around  40,000,000  bushels  annually  during  189&- 
1900  to  around  2,000,000  bushels  in  the  years  immediately  preceding 
the  World  War.  Imports,  though  variable  and  still  relatively  small, 
are  increasing.  In  1914  and  1920  they  amounted  to  22,000,000  and 
6,000,000  bushels,  respectively,  valued  at  about  $8,000,000  and  $6,- 
000,000.    Imports  are  almost  exclusively  from  Canada. 

Production  has  been  increasing  more  rapidly  in  Canada  than  in 
the  United  States,  and  the  area  of  additional  land  available  for 
settlement  and  oat  cultivation  in  Canada  is  much  larger  than  in  this 
country. 

On  account  of  the  superior  climate  of  Canada  for  oat  production 
and  the  abundance  of  fresh  fertile  land,  the  quality  of  the  grain  is 
better  on  the  whole  than  the  quality  of  the  American  product,  and 
yields  to  the  acre  are  larger. 

In  costs  of  production  per  bushel  of  oats — so  far  as  such  costs  may 
be  measured  by  the  data  available — ^little  or  no  advantage  may  be 
discerned  in  favor  of  either  country.  Lower  yields  to  the  acre  and 
higher  charges  for  land  rental  or  interest  in  the  States  virtually 
balance  the  higher  direct  costs  of  production  and  higher  costs  per 
acre  in  the  Dominion. 

If  long-run  costs  be  considered,  the  difference  is  distinctly  in  favor 
of  the  growers  in  the  important  oat-producing  regions  of  the  United 
States  in  a  comparison  with  the  western  grain-growing  Provinces  of 
Canada,  and  to  a  lesser  degree  in  a  comparison  with  the  eastern 
Provinces.  Chief  among  the  disadvantages  of  the  western  Provinces 
are  (1)  the  periodical  loss  of  revenue  incident  to  the  practice  of 
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summer  fallowing,  a  practice  which  is  deemed  essential  in  some  of 
the  producing  sections;  and  (2)  greater  distance  to  markets,  with 
the  consequent  higher  costs  of  transportation.  Other  factors  of 
comparative  advantage  in  the  States  are  the  saving  incident  to  the 
usual  practice  of  sowing  grass  seed  with  oats,  and  the  higher  value 
and  greater  use  made  of  oat  straw. 

While  farm  consumption  ordinarily  absorbs  about  70  per  cent  of 
the  domestic  crop,  the  marketable  surplus  is  extremely  elastic,  because 
of  the  availability  of  large  crops  of  substitute  feedstuffs,  and  the 
close  relation  to  conditions  in  the  live-stock  industries.  Normally 
the  domestic  trade  in  this  product  exceeds  in  volume  the  international 
trade. 

Foreign  competition  especially  affects  oat  growers  in  the  great 
live-stock  producing  section  in  the  North  Central  States.  This  sec- 
tion produces  three-fourths,  and  consumes  nearly  one-half,  of  the 
national  production.  It  ships  most  of  the  oats  that  enter  the  general 
channels  of  trade,  and  the  markets  for  this  surplus  lie  to  the  east 
and  south,  for  city  and  farm  consumption.  The  oats  of  the  Pacific 
States  usually  enter  into  a  trade  apart  from  that  of  the  rest  of  the 
country ;  foreign  competition  is  not  a  factor  in  Pacific  coast  markets. 

In  the  East  and  South,  which  are  regions  of  deficient  production, 
local  producers  have  some  protection  in  the  costs  of  transportation 
from  the  surplus-producing  regions.  While  the  prices  paid  to 
growers  are  lowest  in  the  western  part  of  the  surplus-producing 
States,  that  is,  in  Minnesota  and  North  Dakota,  they  rise  steadily 
from  this  region  toward  the  eastern  ports,  and  more  notably  toward 
the  south  and  west.  Prices  are  highest  in  the  Southeast  and  South- 
west, frequently  higher  than  in  the  world  markets. 

In  competition  with  the  western  grain-growing  Provinces  of 
Canada  for  eastern  and  southern  markets,  the  growers  of  the 
North  Central  States  have  a  permanent  advantage  in  geographical 
proximity.  Ontario  and  the  eastern  Provinces  are  better  situated 
with  regard  to  the  eastern  markets.  In  competition  for  the  farm 
demand,  the  difference  between  farm  and  market  values  greatly 
favors  the  local  producer. 

The  Canadian  import  duty  of  10  cents  a  bushel  and  the  American 
duties  of  15  cents  (act  of  1897)  and  6  cents  (act  of  Oct.  3,  1913) 
have  not  entirely  prevented  the  movement  of  oats  across  the  bound- 
ary line.  Both  countries  have  imported,  but  the  United  States  has 
imported  far  more  than  Canada. 

Exports  of  oats  and  oatmeal  from  Canada,  while  not. large,  have 
regularly  exceeded  imports  and  have  teen  increasing  in  amount, 
whereas  exports  from  the  United  States  reached  their  highest  figure 
toward  the  end  of  the  last  century ;  since  that  time — until  the  out- 
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break  of  the  war — exports  have  been  declining,  and  oat  imports  have 
frequently  exceeded  exports.  Exports  have  been  large  only  in  large 
crop  years. 

The  duties  on  oat  imports  constituted  only  one,  and  probably  not 
the  most  important,  of  the  factors  that  contributed  to  the  decline  in 
the  exports  of  American  oatmeal. 

The  Canadian  import  duty  of  10  cents  has  had  no  appreciable 
effect  upon  the  Canadian  price  of  oats.  For  the  most  part  that  price 
has  been  adjusted  with  reference  to  the  price  in  Liverpool. 

In  the  years  when  American  exports  were  large,  the  Buffalo 
price — ^which  may  fairly  be  regarded  as  typical  of  American  prices — 
has  also  been  adjusted  with  reference  to  the  price  in  Liverpool ;  but 
for  the  greater  portion  of  the  period  1906  to  1916  the  American  price 
was  well  above  the  Canadian  price,  and  in  some  years  it  was  consid- 
erably above  the  price  in  Liverpool. 

The  reason  for  the  excess  of  the  Buffalo  over  the  Toronto  prices 
is  to  be  fouiid  partly  in  the  geographic  situation  with  regard  to  the 
oat  markets  in  the  South  and  East,  and  partly  in  the  American  im- 
port duty.  The  duty  on  oats  has  been  most  marked  as  a  cause  for 
the  spread  between  the  quotations  of  the  two  markets  in  years  when 
American  production  declined  or  in  yeara  when  record  crops  were 
harvested  in  Canada.  In  the  period  1906  to  1916  there  were  several 
such  years. 

Finally,  so  far  as  the  immediate  crops  in  question  are  concerned, 
the  general  effect  of  the  duty  on  oats  has  been  to  keep  down  the 
price  received  by  the  Canadian  farmer,  with  little  or  no  corresponding 
benefit  to  the  American  producer,  and  principally  to  the  advantage 
of  the  Canadian  transportation  interests.  These  conclusions  are 
based  upon  the  consideration  that,  while  the  Canadian  surplus  for 
export  has  normally  been  around  5  million  bushels,  the  American 
consumption  has  easily  absorbed  differences  in  harvest  from  year 
to  year  of  as  much  as  500  million  bushels,  the  quantity  ordinarily 
shipped  to  markets  being  between  800  and  400  million  bushels.  In  so 
large  and  elastic  a  market  the  entry  of  a  few  million  bushels  of  Cana- 
dian oats  could  have  little  effect  upon  the  general  level  of  prices.  A 
local  effect  might  be  felt,  as,  for  instance,  in  the  deficiency  sections  of 
New  York  State  which  adjoin  the  surplus-producing  regions  of  On- 
tario. It  also  appears  that  in  the  years  of  large  export  across  the 
border  the  loss  to  the  Canadian  grower  was  greater  when  the  duty 
was  15  cents  then  when  it  was  6  cents.  Canadian  prices  are  on  an 
export  basis — ^Liverpool  prices  less  transportation;  prices  in  the  pro- 
tected American  markets  may  oscillate  from  an  export  basis  to  the 
Liverpool  prices  plus  transportation,  and  the  advantage  of  the 
American  markets  is  more  pronounced  when  the  domestic  crop  is 
short  or  poor  in  quality. 
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The  principal  beneficiaries  of  the  former  rate  of  15  cents  per  bushel 
appear  to  have  been  the  carrying  and  grain-distributing  interests  of 
Canada — of  eastern  Canada  in  particular.  The  customs  revenue  re- 
ceived through  this  duty  was  usually  unimportant,  for  the  15-cent 
rate  was  virtually  prohibitive,  and  tiie  Canadian  product  was  com- 
pelled to  take  the  long  route  eastward  and  across  the  Atlantic.  Com- 
plete freedom  of  trade  would  have  given  it  access  to  the  important 
markets  across  the  border,  which  could  be  reached  more  cheaply 
than  those  of  Europe;  it  would  also  have  permitted  the  American 
grain  interests  and  primary  markets  to  compete  for  this  business. 
Whether  the  present  import  duty  of  6  cents  a  bushel  is  a  more  com- 
petitive rate  remains  yet  to  be  seen  when  normal  conditions  of  trade 
are  restored ;  present  indications  point  to  a  larger  volume  of  exports 
to  the  States.  While  a  record  export  to  the  United  States  occurred 
during  the  months  following  the  reduction  of  the  duty,  subsequent 
war  demands  absorbed  Canada's  surplus.  In  the  fiscal  year  1920 
imports  again  rose  to  about  6,000,000  bushels,  valued  at  $6,000,000. 


TARIFF  SITUATION  WITH  RESPECT  TO  OATS. 


From  1897  until  the  enactment  of  the  tariflf  act  now  in  force- 
that  of  October  3,  1913 — the  American  import  duty  upon  oats  was 
maintained  at  15  cents  per  bushel,  and  upon  oatmeal^  at  1  cent  per 
pound.*  The  present  rate  upon  oats  is  6  cents  per  bushel,  and  upon 
oatmeal  30  cents  per  100  pounds.  Nearly  all  unports  are  from  Can- 
ada, which  imposes  a  duty  of  10  cents  per  bushel  upon  American 
oats  and  60  cents  per  100  pounds  upon  oatmeal. 

Imports  duties  of  the  United  States,  upon  oats,  oatmeal,  roUed  oats,  oat  hulls, 

188S  to  1913, 


Tariff  act 


gmph. 


Tariff  dasslflcatlon  or  description. 


1900 
1913 


192 


Oato. 

Oatmeal 

Oats. 

OatmeiQ. 

fOats 

XOatmeaL 

Oats 

Oatmeal  and  rolled  oats. . 

Oat  bulls. 

fOats 

{  Oatmeal  and  roIlBd  oats. 

yOathoOs. 

(Oats 

{Oatmeal  and  rolled  oats.. 
(Oat  bulls 


Rate  of  duty. 


10  cents  per  busbel. 

)  cent  per  pound. 

16  cents  per  busbeL 

1  cent  per  pound. 

20  per  oennun  ad  yalorem. 

15  per  centum  ad  valorem. 

15  cents  per  busbeL 

1  cent  per  pound. 

10  cents  per  100  pounds. 

15  cents  per  busbel. 

1  cent  per  pound. 

10  cents  per  100  pounds. 

0  cents  per  busbel  of  32  pounds. 

30  cents  per  100  pounds. 

8  cents  p«r  100  pounds. 


WORLD  PRODUCTION  AND  TRADE. 

Oats  are  grown  mostly  in  cooler  and  more  humid  climates  than  are 
wheat  and  barley;  and  it  is  a  hardy,  short  season  crop  which  may  be 
grown  on  a  wide  variety  of  soils.  The  three  principal  producing 
regions  are  the  north  central  and  northeastern  parts  of  the  United 
States  and  the  adjoining  Provinces  of  Canada,  northwestern  Europe, 
and  Russia.  In  191<3 — ^the  latest  year  for  which  comparable  statis- 
tics are  available — the  United  States  ranked  first  among  the  produc- 
ing countries  with  about  24  per  cent  of  the  world  crop.  Russia  fol- 
lowed closely  and  Germany  ranked  third  with  14  per  cent.  The  oat 
erop  is  of  greatest  local  importance  in  Canada,  if  measured  by  the 
percentage  of  the  cropped  land  in  oats  or  by  the  per  capita  produc- 
tion. 

1  One  busbel  of  oata  (32  pounds)  wUl  produce  approximately  18  poundR  of  oatmeal. 
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Althou^  the  world  production — around  4J  billion  bushel 
is  considerably  in  excess  of  the  wheat  production,  only  around 
165,000,000  bushels  ^  normally  enter  into  international  trade — about 
one-fourt}i  of  the  foreign  trade  in  wheat.  A  comparatively  small 
fraction  of  the  total  production  is  used  for  human  food,  less  of 
it,  proportionately,  for  this  purpose  in  the  United  States  than  in 
Canada  or  in  Europe.  The  great  bulk  of  the  crop  is  fed  on  the 
farms  where  it  is  grown.  It  is  primarily  a  feedstuff,  used  in  con- 
nection, and  to  some  extent  interchangeably,  with  other  feeds ;  conse- 
quently the  competitive  surpluses  of  exporting  countries  may  be 
greatly  expanded  or  contracted,  according  to  the  price  of  oats,  the 
price  and  availability  of  other  f eedstuffs,  and  to  a  certain  extent  the 
prices  of  live  stock. 

Channels  of  trade,  and  the  principal  competitors  of  the  United 
States  in  the  international  markets,  are  indicated  in  Table  1.  Prior 
to  the  World  War  the  net  exports  consisted  almost  exclusively  of  the 
surplus  of  five  countries — ^Russia,  Argentina,  Canada,  Roumania,  and 
the  United  Kingdom.  Nearly  all  of  this  surplus  moved  to  Central 
and  Western  Europe,  chiefly  to  the  United  States,  France,  Switzer- 
land, and  Germany ;  and  of  the  shipments  to  Europe  the  Americas 
contributed  approximately  45  per  cent  during  the  years  1911-1913. 


Tabl^  1. — International  Trade  in  Oats,* 

(Figana  are  avengas  for  the  three  years  1911-1913,  and  repreeont  net  exports  and  Imparts.) 

(In  thousands  of  boshels.] 


Exports  to— 


ADoonntzles 165,583 

Pitodpal  countries: 

Russia. 63,636 

ArsmtJna. 52,764 

Canada 16,6S3 

Roamaoia. 10,012 

United  States 7,085 


Imports  into— 


United  KlngdonL 63,344 

France 30,746 

Swltserland 12,484 

Gennany. 10,476 

B^mn. 8,845 

Italy 9,040 

Netherlands 8,067 


^  Compiled  from  Yearbooks,  U.  S.  Department  of  A^ricnltare.     Includes  relatively  small 
qaantit£Bs  of  oatmeal,  equated  to  oats. 

PRODUCTION  IN  THE  UNITED  STATES. 

Producing  sections. — ^In  1870  the  oat  crop  of  the  United  States  was 
247^7,000  bushels;  in  1890  it  was  523,621,000  bushels;  and  in  1900 
It  amounted  to  809,126,000  bushels.  Until  1910  European  Russia 
usually  led  the  world  in  oat  production,  but  since  that  year  the 
United  States  has  produced  a  greater  quantity  than  any  other  na- 
tion. In  1917,  on  an  area  of  43,553,000  acres,  the  American  pro- 
duction amounted  to  1,592,740,000  bushels,  the  largest  crop  on 
record. 


'Net  csports.    The  world  production  of  oats  exceeds  tliat  of  wheat  in  talk,  tot  not 
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While  this  plant  is  the  most  widely  distributed  of  the  American 
cereals,  the  great  oat-producing  section  lies  in  the  North  Central 
division — the  world's  greatest  grain  and  live-stock  producing  region. 
Approximately  75  per  cent  of  the  country's  yearly  crop  is  now 
produced  in  this  division — as  compared  to  about  25  per  cent  in  1870 ; 
and  about  one-third  of  the  total  is  contributed  by  Iowa,  Illinois, 
and  Minnesota.  For  a  number  of  years  these  three  States  have  out- 
ranked all  others  in  both  acreage  and  production.  While  oat  pro- 
duction has  increased  throtlghout  the  United  States,  this  increase 
has  been  especially  marked  in  the  North  Central  States  west  of  the 
Mississippi,  whose  crop  rose  from  an  annual  average  of  58  million 
bushels  during  1871-1876  to  528  million  bushels  during  1911-1915. 
Until  recently  the  only  important  oat-producing  States  outside  of 
the  North  Central  division  were  New  York  and  Pennsylvania,  but 
now  Oklahoma,  Montana,  and  Texas  are  also  to  be  included.  It  is 
to  be  noted,  however,  that  since  1900  there  has  been  a  very  great  in- 
crease in  production  in  the  Mountain  States,  in  the  Pacific  North- 
west, and  in  the  South — a  fivefold  increase  in  some  States  between 
1900  and  1915 ;  but  the  production  of  these  regions  is  as  yet  relatively 
unimportant. 

The  production  and  commercial  movement  of  oats,  by  States  and 
geographic  divisions,  are  shown  in  Table  2. 

Table  2. — Production  and  commercial  inovement  of  oata,  by  Btates  and  geo- 
graphic divisiona. 


[From  Bnl.  755,  U.  S.  Departmnit  of  Agriculture;  flv^year  avengeB,  1911-1015.] 


State  tad  geognphio  division. 


ProdncCian. 


Quantity. 


Percent 

of 
United 

States 
produo* 

tlon. 


Per 

capita. 


Shipped  out  of  counties  where 
grown. 


Quantity. 


Percent 
of  pro* 
ducttOB 
of  State 

OT' 

division. 


Percent 

of  total 

ship- 

menta. 


Tkoumnd 

tuaheh, 

1,228,765 


loao 


ButiheU. 
12.6 


9,780 
80)401 
32,461 
305,331 
527,674 
21,558 
60,046 
65,282 
85,323 


5,468 
441 

3,178 

805 

58 

355 

42,500 

2,024 
35,  gn 


.8 
6.5 
2.6 
82.2 
42.9 
L8 
5.0 
5.8 


(») 


.4 

.3 


3.4 

.2 

2.9 


1.4 

3.9 

XS 

20.8 

48.8 

2.5 

6.4 

22.2 

7.4 


United  States. 

New  England 

Middle  Xtlantie 

Sooth  Atlantic 

East  North  Central. 
West  North  Central. 
East  Sooth  CentraL. 
West  Booth  Central . 

Mountain... 

Padflc 

NewEndand: 

WiSSTT......... 

New  Hanipahlre 

Vermont 

MsMdmsetta... 
Rhode  iBlmd... 

^-fjfini^fffjfftfit  _ .... 

lOddleAtlantle: 
New  Vork ...... 

New  Jersey 

-      ia 

>  Leas  than  one-tenth  of  1  per  cent. 


Tkoutand 
buaheU. 
300,660 


7.2 

1.0 

8.8 

.1 

.1 

.8 

4.4 

.7 
4.4 


149 

4,930 

1,385 

144,601 

157,009 

1,856 

15,813 

20.442 

14,375 


U2 
4 

32 
1 


2,831 

216 

2,888 


29 


2 
6 
4 

37 
30 
9 
26 
31 
41 


0) 


2 
1 
1 


5 

11 

7 


100.0 


0) 


1.4 

.4 

40.1 

43.5 

.5 

4.4 

&7 

4.0 


.6 
.1 
.7 
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Table  2. — Production  ana  commercial 


f/raphie  divitions — Continued. 


/  oaU,  bif  State*  < 


Production. 

Btilpiwl  wl  Dl  coimtKs  >hcn 

Qusntlty. 

P«TOUlt 
Ol 

Unitdd 

piss. 

Hon. 

per 
OBplta. 

quMUIty. 

Puroint 

dlTUOO. 

PerODt 
otMUl 

3l 

BooUi  Atlntlc: 

ImtluU. 

,,B 

1 

IS 

Ttt,3Sa 
104.  «7 

1 

44i«W 

3.343 

1,4W 
3I.803 

'■a 

1S,40« 

14,  (BS 
14040 

7;M8 

:J 

i 

a!  8 
is 

■:! 

■ii 

'7 

I 

S: 

1. 

K 

Si  8 

7s!8 
8.3 

alia 

i? 

55. 

50. 

! 

lo! 

5.3 

4ai 

17 

43« 
IS 

U.tBS 

ss 

IIS! 
|g 

173 

'11 

8,70» 

10 
13 

34 

4S 

S 

i 

IS 

1 

35 

31 

1 

44 

40 

a 

47 

Ek                       r«l: 

SSS£: 

3.4 

WeHtKocthCentnl: 

EastSoathOntnl: 

o 

p) 

W«rt^*Ji,C^'™I: 

^0 

o 

1,1S,7U 
48  ffl 
63S1 

"jIS 

11.5 

890,  MO 

» 

1"       ■ 

Reffuynat  characteristics. — Methods  of  cultivating  oats,  and  of  dis- 
posing of  the  crop,  vary  considerably  throughout  the  United  Stat«s. 
In  the  great  oat-producing  region  the  crop  is  spring  sown,  and  is,  of 
course,  grown  for  the  grain.  This  is  also  true  of  Canada.  But  in  a 
large  part  of  the  South  it  is  fall  sown.  In  California  and  in  many 
parts  of  the  South  oats  are  frequently  cut  before  maturity  for  hay — 
in  Tennessee  about  50  per  cent  of  the  crop  is  harvested  in  this  man- 
ner ;  and  the  crop  is  sometimes  pastured  or  plowed  under  for  green 
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Dianare.*  In  the  Mountain- States  a  good  deal  of  the  crop  is  grown 
under  irrigHtion.  And  some  use  is  made  of  commercial  fertilizer  in 
oat  production  in  the  East  and  South,  whereas  in  Canada  and  in  the 
chief  producing  sections  of  the  States  little  or  no  commercial  fer- 
tilizer is  used. 

In  view  of  the  dominance  of  the  northern,  and  especially  of  the 
North  Central  States  in  oat  production,  these  differences  are  of 
little  importance  for  the  purposes  of  the  present  comparison.  They 
appear  of  even  less  importance  when  consideration  is  given  the 
fact  that  fully  85  to  90  per  cent  of  the  commercial  oats  of  the  United 
States  originates  within  the  North  Central  States,  and  the  further 
fact  that  virtually  all  other  sections,  with  the  exception  of  the  Pacific 
Xorfhwest,  produce  less  than  their  requirements  and  must  import 
oats  from  this  surplus-producing  region.  Canadian  competition — 
present  or  future — is  therefore  to  be  considered  as  especially  affecting 
this  north-central  section,  and  conditions  in  the  Canadian  Provinces 
are  more  Dearly  comparable  to  those  of  these  States. 
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PRODUCTION  IN  CANADA. 

Canada  has  been  virtually  the  sole  source  of  imports.  In  that 
country,  also,  the  yearly  production  of  oats  has  shown  a  steady  < 
increase.  In  1870  the  total  crop  was  42,489,000  bushels,  in  1900  it 
amounted  to  16L497,000  bushels,  and  in  1915,  which  was  a  record 
year  in  Canada,  the  total  production  reached  464,954,400  bushels. 
This  represents  a  proportionally  greater  increase  in  production  than 
the  increase  in  the  United  States  during  the  same  period.  The 
acreage  in  oats  has  steadily  increased,  that  of  1919  amounting  to 
14,997,135  acres,  nearly  twice  that  of  1908.  The  acreage,  production, 
and  yield  per  acre  since  1908,  in  both  countries,  are  shown  in  Table  3.  i 

The  chief  oat-producing  Provinces  of  Canada  are  Saskatchewan 
and  Ontario,  the  two  together  contributing  about  one-half  of  the  ' 
total  Canadian  crop.  The  proportion  of  the  crop  grown  in  the 
eastern  Provinces  fell  from  90  per  cent  in  1900  to  around  35  per 
cent  in  1917.  Until  1915  Ontario  was  the  chief  oat-growing  Prov- 
ince, but  first  place  has  now  been  taken  by  Saskatchewan.  In  On- 
tario and  Quebec  production  was  almost  stationary  before  the  war; 
in  the  prairie  Provinces  both  the  oat-acreage  and  production  have 
been  increasing  rapidly.  In  other  Provinces  the  crop  is  relatively 
insignificant.  The  acreage  and  production  in  the  Canadian  Prov- 
inces since  1890  are  shown  in  Table  4. 
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COMPARATIVE  PRODUCTIVITY  AND  COST. 

C om/pwratvoe  yields  and  qwdity. — A  comparison  of  the  yield  of 
oats  per  acre  in  Canada  and  the  United  States  since  1907  shows  a 
close  parallel  to  the  proportionate  wheat  yields  of  the  two  countries 
during  that  period.*  In  most  years  the  average  yield  per  acre  in 
Canada  is  well  above  the  average  yield  in  the  United  States.  For 
the  whole  period  1908  to  1919,  inclusive,  the  average  oat  yield  in  this 
country  was  31.2  bushels  per  acre,  and  in  Canada  34.1  bushels.  In 
making  these  comparisons  it  should  be  borne  in  mind  that  the  actual 
differences  in  favor  of  Canada  are  larger,  since  the  Canadian  yields 
are  reported  in  Imperial  bushels  of  34  pounds  and  those  of  the  United 
States  in  Winchester  bushels  of  32  pounds.*^  Moreover,  the  Canadian 
oats  are  in  general  of  a  somewhat  better  quality.  Test  weight  per 
bushel,  color,  and  the  percentage  of  dirt,  other  grains,  and  wild  oats 
are  the  chief  indications  of  quality.  The  average  weight  (computed 
in  terms  of  the  American  Winchester  bushel)  during  1908-1917  was 
*U.2  pounds  in  Canada  and  32  pounds  in  the  United  States,  and  the 
proportion  of  white  oats,  which  conmiand  the  highest  prices,  is 
probably  larger.  In  Canada  and  in  the  principal  oat-producing 
States,  excepting  Iowa,  white  oats  are  generally  grown.  In  Iowa  the 
bulk  of  the  crop  consists  of  yellow  oats;  in  the  South  of  red  oats;  and 
in  the  Pacific  States  of  black  and  gray  oats. 

The  difference  between  the  two  countries  in  yield  per  acre  and 
weight  per  bushel  is  even  greater  when  a  comparison  is  made  between 
Saskatchewan  or  Alberta  and  the  three  principal  oat-producing 
States,  namely,  Iowa,  Illinois,  and  Minnesota,  in  the  five-year  period 
1910  to  1914.  (See  Tables  5  and  6.)  In  the  two  prairie  Provinces 
the  average  yields  were  38.17  and  41.09  bushels,  respectively ;  in  the 
three  American  States  the  average  yields  were  35,  32.58,  and  31.78 
bushels,  respectively.  Although  the  warm  summers  in  the  chief  oat- 
producing  States  are  not  well  adapted  to  oat  production,  the  grain  is 
extensively  grown  because  it  fits  into  the  crop  rotation  and  competes 
but  slightly  in  labor  requirements  with  corn,  the  dominant  crop. 
The  higher  yields  in  the  western  Provinces  are  offset,  however,  by 
the  periodical  loss  of  the  use  of  the  land  incident  to  the  general 
practice  of  summer  fallowing.*  This  loss  ranges  from  every  alternate 
year  in  the  more  arid  regions  to  every  fifth  year  in  other  sections 
und  more  than  offsets  the  lower  yields  per  acre  in  such  States  as  Iowa 


'  See  p.  44. 

■The  Winchester  tmsfaei,  the  official  meaBored  tnuhel  of  the  United  Stately  Is  equal 
to  0.9094  <rf  an  Imperial  baehel,  the  official  measured  bushel  of  Canada. 
'See  p.  84. 
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or  Illinois.  In  other  States  and  Provinces  some  exceedingly  high 
yields  may  be  found.  The  oat  yield  of  British  Columbia,  for  in- 
stance, is  normally  above  50  bushels  per  acre,  while  in  Washington 
the  average  yield  for  the  10  years  1910-1919  has  been  44.5  bushels, 
and  during  the  same  period  the  yield  in  Utah  and  Idaho  (to  a  con- 
siderable extent  under  irrigation)  has  been  44.4  and  42.5  bushels, 
respectively.  But  the  total  production  of  these  States  and  of  British 
Columbia  is  relatively  small. 

Costs  of  production, — Estimates  of  the  costs  of  producing  oats  in 
Canada  in  1911  and  in  the  United  States  in  1909,  based  upon  reports 
from  correspondents  of  the  Canadian  and  American  Departments  of 
Agriculture,  may  be  used  for  purposes  of  rough  comparison.  It 
is  probable  that  in  both  countries  costs  have  risen  proportionately 
since  that  time.  The  various  items  in  cost  for  each  country  as  a 
whole  and  for  specified  States  and  Provinces  are  given  in  Tables 
5  and  6. 

Table  5. — Estimated  cost  of  producing  oats  per  acre  and  per  Inish^  in  the 

United  States  in  1909} 
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United 
States. 


10.40 
11.88 
11.12 
Sa44 
$1.34 
SI.  51 
ia44 

13.78 


S10.91 
35.2 

saai 

3a  46 
9a35 


New 
York. 


$1.99 
$3.75 
$1.55 

$ae6 

$2.01 
$1.85 
$0.56 

$3.22 


$15.59 

37.9 
$0.41 

3L96 

$0l48 


Ohio. 


$0.85 
$2.46 
$1.06 
$a47 
$1.41 
$1.43 
$0.38 

$4.04 


$12.10 

37.1 
$a33 
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nois. 


$ai2 

$1.32 

$1.11 

$0.30 
$1.15 
$1.41 

$a39 

$5.54 


$11.34 

38.3 
$a30 

32.64 

$a34 


Mich- 
igan. 


$a56 
$3.02 
$1.05 
$0.43 
$1.50 
$1.40 
$0.46 

$3.41 


$11.83 

36.8 
$a32 

32.20 

$a34 


Wis- 
con- 
sin. 


$0.06 
$2.40 
$1.20 
$0.54 
$1.44 
$1.51 
$0.37 
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$11.27 

36.7 
$0.31 

32.06 
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Min- 
nesota. 


$0.16 
$1.85 
$1.11 
$0.40 
$1.42 
$1.47 
$0.52 
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$9.59 

34.2 
$a28 
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Iowa. 


$ao5 
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1  Crop  Reporter.  June,  1911,  p.  47. 

s  Average  of  vields  as  given  in  the  Yearbooks  of  the  Department  of  Agriculture 
*  Estimated  in  terms  of  average  yields  for  the  6-year  period,  and  cost  per  aci 
spondonts. 
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Tabue  6. — Bsiimated  oo§t  of  ftroduoing  aaia  per  acre  and  per  hUBhel  in  CwMda 

in  1911} 


Item. 
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$1.00 
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$13.49 
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$0.40 

29.61 

$a45 

* 

$13.95 

35.0 

$0.39 
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81.0 
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$a87 

$11.22 

47.0 

$a23 
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$a27 
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5ao 
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Average  yield  per  acre,  1910- 
1M4»  (bashels) 

54.13 

ATerage  eoet  per   bushel, 
1910-1914 

$0.41 

1  Census  and  Statistics  Monthly.  March,  1912,  pp.  54-4)6. 

>  As  giTcn  in  the  Census  and  Statistics  Monthly.  Probably  intended  for  60,  as  the  average  yield  per 
acre  for  all  farms  In  British  Columbia  in  1911  was  52.60  bushels. 

<  The  Canada  Yearbook,  1915,  pp.  146-168. 

•  Estimated  in  terms  of  average  yields  for  the  5-year  period  and  the  cost  per  acre  as  reported  by  oorre- 
spondents. 

Without  attempting  to  make  any  allowance  for  the  difference  be- 
tween the  Winchester  and  Imperial  bushel,"  or  for  the  possible 
difference  between  costs  per  acre  in  1909  and  1911,  the  cost  of  pro- 
ducing a  bushel  of  oats  appears  to  have  been  only  1  cent  greater  in 
the  United  States  than  in  Canada,  and  the  advantage  in  favor  of 
Canada  is  increased  to  but  2  or  3  cents  in  a  comparison  of  the  lead- 
ing oat-producing  States  and  Provinces.  When  the  cost  per  bushel  is 
calculated  for  the  five-year  period  1911-1914,  in  terms  of  the  average 
yield  per  acre  and  estimates  of  the  American  and  Canadian  cor- 
respondents as  to  costs  per  acre  in  1909  and  1911,  respectively,  the 
relation  between  costs  per  bushel  in  the  important  oat-growing 
States  and  Provinces  is  somewhat  changed.  For  the  coimtries  as  a 
whole,  the  cost  of  production  becomes  3  cents  per  bushel  greater  in  the 
United  States  than  in  Canada,  but  costs  in  comparable  States  and 
Provinces  show  little  or  no  advantage  in  favor  of  Canada.  If 
allowance  were  made,  however,  for  the  difference  in  the  legal  measures 
of  capacity^  and  the  fact  of  rising  costs  per  acre  from  1909  to  1911, 
the  results  would  probably  show  a  larger  difference  between  the 
costs  of  production  in  the  two  countries. 

These  costs  include  land  rental  or  interest,  which  is  considerably 
higher  in  the  United  States  than  in  Canada.  If  this  charge  be 
omitted,  costs  in  the  States  become,  on  the  whole,  somewhat  less  than 
in  the  Dominion.  It  should  also  be  noted  that  costs  per  acre,  both 
as  to  total  and  nearly  all  items  of  costs  other  than  land  rental  or 
interest  and  commercial  fertilizer^  are  higher  in  Canada  than  in  the 
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United  States,  $1.70  per  acre  more,  including  land  rental  or  interest, 
and  $2.79  more  without  this  charge.  The  cost  of  production  on  sod 
land  is  usually  higher  than  on  old  land.  More  power  is  required 
for  plowing,  and  more  cultivation  is  necessary  to  prepare  the  seed 
bed  after  plowing.  But  in  Canada  higher  costs  per  acre  are  offset 
by  higher  yields. 

Offsetting  factors. — ^There  are  other  factors  of  comparative  ad- 
vantage which  do  not  appear  in  figures  of  cost.  In  the  important 
oat-producing  States,  and  to  some  extent  in  eastern  Canada,  oats 
are  grown  in  rotation  with  other  crops,  whereas  in  the  western 
Provinces  the  practice,  wasteful  of  soil  fertility,  of  growing  grain 
constantly  is  still  prevalent.  This  exhaustion  of  soil  fertility  does 
not  appear  in  the  cost  statements.  The  crop  rotation  generally  prac- 
ticed in  the  western  Provinces  takes  the  form  of  three  or  four  years 
of  grain  followed  by  summer  fallowing  to  rest  and  clear  the  land. 
Consequently  there  is  a  complete  loss  of  revenue,  ranging  from 
every  alternate  year  to  one  out  of  every  four  or  five  years.  Such 
methods  are  doubtless  more  profitable  in  the  present  economic  con- 
dition of  the  Provinces. 

In  the  States,  furthermore,  it  is  the  general  practice  to  sow  grass 
seed  with  oats  and  wheat,  thus  saving  the  expense  of  preparing  and 
seeding  for  subsequent  grass  crops.  And  a  further  advantage  is  the 
larger  use  in  feeding,  and  higher  value,  of  oat  straw  in  the  more 
intensive  agriculture  of  the  United  States — straw  thus  forming  a 
more  valuable  by-product  south  of  the  border. 

FARM  AND  URBAN  CONSUMPTION. 

Disposal  of  oat  crop, — Something  should  be  said  of  the  character 
of  the  domestic  trade  and  consumption  of  oats  to  make  clearer  the 
competitive  possibilities  of  domestic  and  foreign  crops.  According 
to  the  census  of  1909,  only  about  a  third  of  the  American  oat  crop  is 
sold;  and  later  estimates  of  the  Department  of  Agriculture,  based 
upon  reports  of  many  thousands  of  the  crop  correspondents,  show 
that  farm  consumption  absorbs  normally  about  72  per  cent  of  the 
total.  Thus  by  far  the  larger  proportion  of  the  crop  never  leaves 
the  farms  on  which  it  is  grown.  Of  this  farm  consumption  about 
67.8  per  cent  is  fed  to  horses,  13.2  per  cent  to  cattle,  10.8  per  cent  to 
swine,  2.3  per  cent  to  sheep,  and  5.9  per  cent  to  poultry. 

The  census  figures  for  1909  and  1914  indicate  a  consumption  of 
oats  in  flour  mills  of  only  50  million  bushels,  of  which  36  million 
bushels  were  manufactured  "  chiefly  for  human  food  "  and  14  million 
bushels  "chiefly  for  live  stock."  This  consumption  for  human 
food — oatmeal,  rolled  oats,  and  "  breakfast  foods  " — constitutes  about 
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3  per  cent  of  a  crop  of  1^  billion  bushels.  An  additional  7.6  per 
cent  of  the  crop  is  used  for  seed,  while  exports  and  imports  are 
usually  unimportant.  This  would  indicate  a  consumption  by  live 
stock  of  between  85  and  90  per  cent  of  the  crop.  Apparently  about 
15  per  cent  of  the  production  is  consumed  by  horses  and  other  live 
stock  in  urban  centers. 

Character  of  American  markets.—rThe  fact  that  over  70  per  cent 
of  the  crop  is  consumed  on  farms,  and  that  a  still  larger  proportion 
is  fed  to  farm  and  urban  live  stock,  is  brought  out  to  develop  three 
points  in  particular.  Some  reference  has  already  been  made  to  the 
elasticity  of  the  demand  for  oats  and  the  relation  between  the  prices 
and  consumption  of  oats  and  other  feedstuffs  and  the  prices  of  live 
stock.  Domestic  markets  adjust  themselves  from  year  to  year  without 
especial  difficulty  to  variations  in  harvest  and  in  domestic  consump- 
tion, and  these  variations  are  not  infrequently  greater  than  the  total 
amount  of  oats  that  enter  international  trade.  In  1911  about  922 
million  bushels  were  produced  and  consumed  within  the  United 
States;  in  the  following  year  domestic  consumption  was  increased 
by  nearly  500  million  bushels  (production  1.4  billion  bushels,  exports 
less  than  36.4  million,  imports  0.7  million  bushels) ,  and  in  the  year 
thereafter,  1913,  fell  by  nearly  300  million  bushels  (production  1.1 
billion,  exports  2.7  million,  imports  22.2  million  bushels).  Again, 
although  the  harvest  of  1914  yielded  a  crop  approximately  equal  to 
that  of  1913,  the  higher  prices  caused  by  the  European  war  resulted 
in  an  export  of  nearly  100  million  bushels. 

The  second  point  is  that,  as  a  raw  material  used  in  feeding  farm 
animals,  the  farmer  can  sometimes  with  profit  grow  and  feed  oats 
when  at  prevailing  prices  it  is  unprofitable  to  ship  to  markets. 
While  an  important  source  of  income,  oats  do  not  rank,  as  do  wheat 
or  cotton,  as  a  ^  cash  crop,'^  and  the  grower  is  perhaps  in  a  more  strate- 
gic position  with  regard  to  markets.  For  instance,  the  high  prices  of 
1916  drew  to  the  leading  primary  markets  50,000,000  bushels  more 
than  in  1915,  although  the  crop  was  300,000,000  bushels  less.  Of  the 
important  oat-producing  regions,  a  considerably  larger  proportion 
of  the  crop  is  retained  for  farm  consumption  in  the  trans-Mississippi 
States,  which  are  less  favorably  situated  as  to  trade  routes  owing  to 
distance  and  higher  costs  of  transportation.  Here  producers  receive 
lower  prices  for  oats  than  in  any  other  section.  In  the  East  and 
South,  which  are  regions  of  deficient  production,  a  very  small  pro- 
portion of  the  local  crop  is  marketed.  In  the  Pacific  States,  espe- 
cially California,  where  oats  and  com  are  scarce  and  high  in  price, 
barley  is  often  substituted  as  a  feedstuff. 

Finally,  with  regard  to  the  farm  consumption  and  the  marketable 
surplus,  the  potential  competition  affects  more  directly  the  third  of 
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the  crop  that  is  sold,  and  especially  that  part  of  it  which  movee  to 
urban  centers.  But  tiois  city  denumd  fixee  the  general  level  of  prices, 
and  is  an  important  reliance  of  the  fanner  for  immediate  funds. 
The  proportion  of  this  movement  may  be  seen  from  the  following 
table  of  receipts  at  the  important  primary  markets.  The  greater 
portion  of  these  receipts  is  reahipped,  of  oouree. 

Tabu:  ^.—Receipla  and  tMpmenU  of  oatt  at  primary  market: 
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TRADE  OF  THE  UNITED  STATES  AND  CANADA. 

Compared  with  the  volume  of  production,  the  foreign  trade  of 
both  the  United  StaXes  and  Canada  during  the  period  1902-1914  has 
usually  not  been  important.  But  within  the  later  years  it  was 
marked  by  certain  mgnificant  tendencies,  viz: 

Great  as  has  been  the  increase  in  production  within  the  United 
States,  it  has  evidently  not  kept  pace  with  the  needs  of  the  domestic 
markets.  Oat  exports  reached  their  highest  figure  toward  the 
close  of  the  last  century,  when  they  ranged  from  30  to  70  millioa 


OATS  AND  OATMEAL.  87 

bushels  (1897-1901).  From  that  time  on  they  dwindled  rapidly; 
during  1908-1914  (except  the  fiscal  year  1013)  exports  amomtted  to 
but  1  or  2  milUon  bushels  annually.  MoreoTer,  from  one-fourth 
to  one-half  of  these  exports  Trere  from  the  Pacific  States.  In 
the  decade  preceding  the  World  War  imports  frequently  exceeded 
exports,  and,  while  variable  in  volume,  they  were  increasing.  (See 
Table  8.)  Exports  of  oatmeal  also  declined  from  an  average  of 
350,000  barrels  during  1897-1901  to  125,000  barrels  in  1910-1914.' 

Tabu  8.— Oat  and  oatmeal  trade  of  the  United  State*,  1897-19S0. 
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In  Canada,  however,  exports  have  been  steadily  attaining  higher 
levels  since  the  year  1905,  while  imports  have  always  been  insignifi- 
cant. Although  the  Canadian  crop  was  only  about  one-third  that  of 
the  States  from  1908  to  1914,  inclusive,  exports  were  several  times 
as  large.  Canadian  exports  of  oatmeal  also  increased  and  usually 
exceeded  those  of  this  country. 
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Tablx  9. — Oof  and  oatmeal  trade  of  Canada,  1902-19S0. 
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A  very  considerable  proportion  of  the  Canadian  exports  were 
shipped  in  bond  via  important  consuming  markets  of  the  States,  and 
some  surplus  producing  sections  of  the  Dominion  are  favorably  situ- 
ated with  respect  to  deficiency  sections  across  the  border.  Despite 
these  conditions,  it  was  only  about  three  times  in  the  15  years,  1902- 
1916,  that  exports  to  the  United  States  exceeded  a  million  bushels. 
The  import  duty  of  15  cents  per  bushel  was  virtually  prohibitive, 
except  as  regards  a  small  and  variable  border  trade  arising  out  of 
locat  crop  conditions,  a  shortage  of  good  seed  oats  or  of  the  higher 
grades  in  demand  for  oat  milling.  The  record  import  of  22  million 
bushels  occurred  in  the  fiscal  year  1914,  following  the  reduction  of 
the  duty  to  6  cents.  But  in  that  year  there  was  a  short  domestic 
crop  not  only  of  oats  but  of  other  feedstuffs,  especially  com,  barley, 
and  hay.  Since  the  reduction  in  the  Amencan  customs  duty,  and 
during  the  war  period,  the  volume  of  shipments  across  the  border, 
though  still  unimportant,  has  increased  somewhat.'  However,  the 
present  duty  of  6  cents  is  higher  than  the  prewar  ocean  freight  to  the 
principal  trans-Atlantic  markets. 

Canada  has  had  no  such  advantage  over  her  competitors  in  the 
world  markets  for  oats  as  in  the  case  of  her  hard  spring  wheat. 
This,  together  with  the  American  customs  barriers,  has  prevented  u 
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greater  development  of  her  export  trade.  Free  trade  between  the 
two  countries  would  tend  to  direct  her  product  southward  either  for 
concentration  and  reshipment  from  the  primary  markets  or  for 
American  consumption. 

LIMITATIONS  UPON  EXPORTS  OF  OATMEAL. 

The  decline  in  the  exports  of  American  oatmeal,  prior  to  the 
World  War,  has  been  sjmchronous  with  the  decline  in  oat  exports. 
Here,  as  in  the  case  of  wheat,  the  duty  on  the  miller's  raw  material 
lias  possibly  tended  to  diminish  the  importance  of  his  foreign  mar- 
ket, when  that  market  might  have  been  extended  had  he  had  free 
access  to  Canadian  oats.  For  milling  purposes  the  northern  product 
is  superior.  Its  superiority  grows  out  of  the  climatic  conditions 
under  while  it  is  grown.  If  it  is  cool  when  oats  are  filling,  the  grain 
will  be  plump  and  heavy,  admirably  suited  to  the  manufacture  of 
oatmeal.  If  the  weather  is  hot  during  that  period  the  grain  will 
be  shrunken ;  if  too  humid  or  wet,  the  oats  will  be  rusty,  and  the  yield 
<mall.  Owing  to  the  more  favorable  climate  and  the  abundance  of 
fresh  fertile  land,  the  Canadian  yield  of  oats  per  acre  is  larger  than 
the  yield  in  the  United  States,  and  on  the  whole  the  grain  is  much 
heavier  to  the  measured  bushel. 

But,  while  the  duties  on  oats  and  the  difficulties  of  the  drawback 
system  probably  had  some  retarding  influence  upon  American  ex- 
ports of  oatmeal  or  rolled  oats,  the  domestic  miller  labors  under 
other  disadvantages,  which  are  perhaps  more  burdensome.  Costs  of 
transportation,  by  rail  or  water,  for  equal  units  of  weight,  are  ma- 
terially higher  on  oatmeal  than  on  the  grain ;  ^  and  as  the  volume 
of  trade  in  oat  products  is  much  smaller,  and  rates  for  less  than 
a  carload  are  higher  than  those  for  a  carload,  this  difference  would 
be  further  accentuated.  Such  disadvantages  are  even  more  marked 
in  the  ocean  freights.  A  further  obstacle  is  the  tendency  of  foreign 
tariffs  to  discriminate  against  manufactured  products.  Local  tastes 
as  to  oat  products  differ  also ;  and  in  the  production  of  oatmeal  there 
is  the  advantage  of  the  local  value  of  the  by-products  for  feeding 
purposes.  It  is  therefore  evident  that  in  view  of  such  conditions, 
and  of  the  fact  that  large  quantities  of  oats  are  produced  in  the  im- 
porting countries,  there  is  no  especial  economic  advantage  operating 
in  favor  of  the  American  manufacturer  to  offset  these  disadvantages. 

REGIONS  OF  SURPLUS  AND  DEFICIENT  PRODUCTION. 

Canadian  or  other  foreign  competition  with  American  oat  growers 
affects  producers  throughout  the  United  States  very  unequally.    The 

*For  erport,  carload  rates,  all  rail  Chicago  to  New  York,  September  15.  1920:  Grain, 
"3  cents  per  100  pounds;  grain  productn,  Sn  cents  per  100  ponnds. 
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oat  crop  of  the  Pacific  States  usually  enters  into  a  trade  apart  fron] 
that  of  the  rest  of  the  country ;  rail  rates  eastward  are  prohibitive, 
and  the  surplus  of  Washington  and  Oregon  ordinarily  moves  south- 
ward to  California,  or  is  exported  through  the  Pacific  ports.  Cana- 
dian competition  in  the  Pacific  States  is  as  yet  unimportant;  the 
crop  of  British  Columbia  is  small.  Only  a  small  fraction  of  the  land 
in  this  Province  is  suitable  for  cultivation. 

Annual  estimates  of  ^^  shipments  out  of  counties  where  grown/^ 
by  States,  furnish  an  indication  of  the  volume  of  the  domestic  trade  j 
in  oats,  and  to  a  certain  extei\t  show  also  the  regions  of  surplus  and  | 
deficient  production.  During  the  years  1011-1915  such  shipments, 
approximated  361  million  bushels,  or  29  per  cent  of  the  domestic 
crop,  and  84  per  cent  of  the  total,  or  302  millions,  originated  witliin 
the  North  Central  States,  which  contain  17  per  cent  of  the  land  area. 
(See  Table  2.)  This  84  per  cent  constituted  only  about  a  third  of 
the  crop  of  this  great  live-stock  producing  region,  local  consumption 
absorbing  the  balance,  nearly  one-half  the  national  crop.  Of  the 
90  million  bushels  of  oats  produced  annually  in  the  North  Atlantic- 
States,  during  the  years  1911-1915,  only  5  million  bushels  were  re- 
ported to  have  been  moved  out  of  countries  where  grown.  In  the 
South,  during  the  same  period,  18  million  bushels  were  shipped  out 
of  the  producing  counties  out  of  a  crop  of  114  millions,  and  in  the 
Mountain  States  20  out  of  66  millions. 

These  figures  of  shipments  out  of  counties  are  published  by  State 
units;  they  show  the  gross  surplus  of  counties,  and  do  not  necessarily 
indicate  movement  out  of  the  State,  as  they  do  not  allow  for  the  move- 
ment between  regions  of  surplus  and  deficient  production  within  tlie 
same  State.  If  from  the  total. of  such  shipments  the  figures  for  the 
Pacific  States  be  deducted — about  10  per  cent  of  the  total — and  if 
allowance  be  made  for  the  local  movement  between  counties,  it  will  be 
seen  that  the  North  Central  States  ship  nearly  all  of  the  oats  east  of 
the  Rockies  that  enter  into  general  channels  of  trade.  With  some  un- 
important exceptions,  all  other  regions  produce  less  than  their  re- 
quirements.^** 

The  largest  markets  for  this  surplus  are  in  the  East — for  urban 
and  farm  consumption — and  in  the  South ;  there  is  also  some  move- 
ment to  the  West.  The  flow  of  oats  to  these  regions  of  deficient  pro- 
duction far  outweighs  the  exports  of  the  United  States  and  Canada, 
and  in  fact  the  domestic  trade  in  this  product  exceeds  in  volume  the 
entire  international  trade.  Thus  the  difference  between  receipts  and 
shipments  in  New  York  City,  which  composes  the  apparent  consump- 
tion there,  during  1911-1915  averaged  19  million  bushels;  and  this 
_  » 

i^The  foregoing  data  with  regard  to  trade  routes  are  taken  from  U.  8.  Department 
of  Agriculture  Bui.  755,  Geographical  Phases  of  Farm  Prices :  Oats,  by  L.  B.  Zapoleon. 
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amount  was  larger  than  the  oombined  average  annual  exports  of 
(  anada  and  the  United  States  prior  to  1914,  and  was  several  times 
larger  than  the  quantity  of  oats  marketed  by  eastern  farmers.  What 
the  opening  of  this  market  may  mean  to  tiie  Canadian  producer  is 
indicated  in  some  measure  by  the  price  data  which  follow. 

COMPARATIVE  PRICES. 

Markets  and  standards  of  grading. — ^In  the  diagrams  facing  pages 
i*:J  and  94  there  has  been  charted  the  course  of  wholesale  prices,  for 
several  years  before  and  after  the  reduction  in  the  American  f  import 
duty,  in  two  American  and  two  Canadian  markets  located  on  or  near 
the  international  boundary  line  and  in  Liverpool.  The  North  Amer- 
ican markets  are  weU  suited  for  the  purpose  of  making  a  compara- 
tive study  of  oat  prices,  Buffalo  and'  Toronto  in  the  East,  and  Chi- 
cago and  Winnipeg  in  the  West.  Moreover,  the  volume  of  their  re- 
ceipts and  shipments  of  oats  is  sufficiently  large  to  make  their  price 
quotations  representative  of  the  conditions  obtaining  in  the  eastern 
and  western  sections  of  both  countries.  Virtually  all  of  the  surplus 
of  the  western  Provinces  is  concentrated  at  Winnipeg,  while  Chicago 
receives  about  four  times  as  much  oats  as  any  other  American  market. 

In  comparing  oat  prices,  however,  there  are  the  same  difficulties  to 
be  contended  with  that  were  encountered  when  comparing  wheat 
prices.  The  chief  difficulty  lies  in  the  different  methods  of  grading 
and  inspection  in  vogue  in  different  markets.  For  instance.  No.  2 
oats,  for  which  Winnipeg  price  quotations  are  given,  are  required 
(by  the  Canada  Grain  Act,  effective  Apr.  1, 1912)  to  be  "sound,  rea- 
sonably clean,  reasonably  free  from  other  grain,  and  shall  weigh  not 
less  than  34  pounds  to  the  bushel.'^  In  the  eastern  division  of 
Canada — that  is,  in  the  Toronto  market — No.  2  white  oats  "  shall  be 
^ound,  reasonably  clean,  and  reasonably  free  from  other  grain,  and 
shall  weigh  not  less  than  32  pounds  to  the  bushel."  The  commercial 
grades  formerly  in  effect  at  Chicago  and  Buffalo  differed  slightly 
from  the  uniform  Federal  grades  now  in  force  in  all  American 
markets.  In  the  United  States,  official  standards  for  oats  went  into 
effect  on  June  16,  1919.**  Prior  to  that  time  the  Buffalo  grade  fol- 
lowed that  of  Chicago,  where  No.  2  white  oats,  as  fixed  by  the  State 
Public  Utilities  Commission  of  Illinois,  ^'  shall  be  96  per  cent  white, 

^Tbe  ofBcial  oat  standards  of  the  United  States,  effective  June  16,  1019,  are  definite 
ud  spedllc  !n  tbeir  reqairements :  Na  2  oats  **  aball  be  cool  and  sweet,  and  may  be 
'lightly  stained ;  minimum  test  weiglit  per  bushel,  29  pounds ;  not  less  than  95  per  cent 
^'jund  caltivated  oats ;  not  over  three-tenths  of  1  per  cent  heat-damaged  oats  and 
"iber  grains:  not  over  2  per  cent  foreign  materials;  not  oyer  8  per  cent  wild  oats;  not 
'»ver  5  per  cent  other  colors  in  white  oats  or  10  per  cent  of  other  colon  in  red,  gray,  or 
bUck  oat&*' 
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dry,  sweet,  shall  contain  not  more  than  1  per  cent  dirt  and  1  pc 
cent  of  other  grain,  and  weigh  not  less  than  29  pounds  to  the  meaf 
ured  bushel."  ^^  In  both  countries  sales  of  oats  are  by  weight,  th 
legal  weight  of  a  Canadian  Imperial  bushel  being  34  pounds  and  o 
the  American  Winchester  bushel  32  pounds. 

Thus  the  standards  upon  which  oat  grades  are  based  are  higher  i 
Winnipeg  than  in  Toronto,  and  higher  in  both  markets  than  i 
Chicago  and  Buffalo.  The  Buffalo  and  Toronto  quotations  afford 
better  basis  for  comparing  American  and  Canadian  prices  than  tl 
quotations  in  the  western  markets,  as  the  complications  introducel 
by  the  open  and  closed  navigation  season  in  the  Lakes  are  thu 
lessened.  But  in  making  comparisons  on  the  same  grades  betwee| 
the  eastern  markets  it  must  be  remembered  that  the  Toronto  quot^ 
tions  are  for  a  larger  quantity  of  oats  and  a  better  quality — sine 
the  test  weight  per  bushel  is  one  of  the  chief  indications  of  quality- 
than  the  Buffalo  prices.  If  the  prices  in  the  latter  market  were  t 
be  exactly  comparable,  the  standard  of  grading  should  call  for  j 
quality  of  oats  that  would  weigh  31.02  pounds  to  the  measurei 
(Winchester)  bushel  instead  of  29  pounds. 

Buffalo  and,  Toronto  prices. — ^This  difference  in  quantity  an( 
quality  should  apparently  be  reflected  in  higher  prices  for  thi 
Canadian  product,  in  comparable  markets.  But  the  reverse  wa 
true.  In  the  period  from  1906  to  1916,  inclusive,  Buffalo  pric^ 
exceeded  Toronto  prices  109  times,  for  a  total  of  719f  points,  whil 
Toronto  prices  exceeded  Buffalo  prices  22  times,  for  a  total  of  58j 
points.  From  another  point  of  view  the  comparison  may  be  drawi 
as  follows : 

Number  of  tim^ 
Buffalo  prices  were  higher lOt 

By  5  cents  or  less 1 53 

By  more  than  5  and  less  than  10  cents 33 

By  10  cents  or  more 23 

Toronto  prices  were  higher 2- 

By  5  cents  or  less 18 

By  more  than  5  and  less  than  10  cents 4 

Buffalo  prices  and  Toronto  prices  were  the  same 1 

It  will  be  observed  from  the  price  statistics  in  Table  9  that  th^ 
spread  between  the  American  and  Canadian  prices  was  much  greater 
while  the  import  duty  of  15  cents  a  bushel  was  in  force.  In  the 
period  from  1907  to  1913  the  Buffalo  price  was  almost  constantly 
above  the  price  in  Toronto,  and  in  many  cases  the  difference  was  al- 
most equal  to  the  amount  of  the  duty  (16  cents  per  bushel).    This 
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y  true  in  the  fiscal  years  (ending  June  30)  1909,  1910, 

years  when  our  imports  of  oats  amounted  to  more  than 

lels.    After  the  reduction  of  the  duty  in  October,  1913, 

mshel,  the  greatest  excess  of  the  Buffalo  price  over  the 

at  any  one  time,  that  is,  on  the  first  market  day  of  a 

I  cents,  and  this  excess  was  reached  only  in  winter 

the  importation  of  grain  was  attended  by  greater 

cost.    The  most  continuous  excess  from  month  to 

October,  1913,  occurred  in  the  fiscal  year  ending  June 

n  over  22,000,000  bushels  of  oats  were  imported  from 


I 


[prices  on  an  export  basis, — Chart  2  (facing  p.  94) 
5ourse  of  prices  at  Chicago,  Winnipeg,  and  Liverpool 
conditions ;  prices  in  Winnipeg  were  usually  well  below 
[icago,  the  difference  being  most  pronounced  when  the 
»p  was  short  and  least  noticeable  when  both  countries 
ing  largely ;  and  a  narrower  spread  after  the  reduction  in 
luty. 
^son  of  the  Winnipeg  prices  with  the  Liverpool  quota- 
'able  10)  shows  that  until  the  outbreak  of  the  European 
of  oats  in  Winnipeg  invariably  ranged  below  the  price 
•pool  market  by  an  amount  varying  from  8  to  29^  cents 
lary  months  and  from  2  to  17^  cents  in  the  July  quota- 
-ji  all  except  one  year,  1907,  the  difference  between  the  two 
been  greater  in  January  than  in  July, 
of  transporting  oats  from  North  American  markets  to 
las  fluctuated  no  less,  relatively,  than  the  cost  of , trans- 
test.  But  as  the  movement  of  oats  to  European  ports  has 
and  irregular  compared  with  the  movement  of  wheat, 
[to  ooean  freights  are  frequently  unavailable.  However, 
rate  on  a  bushel  of  oats  from  Chicago  to  Liverpool  is 
»ut  two-thirds  the  average  rate  on  a  bushel  of  wheat ;  the 
targes  bear  approximately  that  relation  to  one  another 
are  officially  quoted  on  both  grains.^*  The  average  annual 
^tes  on  wheat  from  Chicago  to  Liverpool  by  various  routes 
in  Table  19,  p.  59.  The  water  rates  from  Fort  William 
►ol  during  the  Canadian  navigation  season  have  been  vir- 
same  as  the  water  rates  from  Chicago, 
cases  the  difference  between  the  Winnipeg  and  Liverpool 
been  less,  from  month  to  month,  than  the  lowest  average 

1)6  noted  that  the  Liverpool  quotatloos  are  for  the  first  Tuesday  of  each 
the  quotations  in  Winnlpeif  are  f6r  the  first  market  day  of  eadH  month. 

ith  Annual  Report  of  the  Trade  atad  Commeroe  of  Chicago,  Cbieago  Board 
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anual  freight  rate  from  Chicago.  This  was  notably  true  of  the  fia 
years  1908  and  1909,  when  Buffalo  prices  exceeded  those  at 
pool.  In  the  latter  year  there  was  a  marked  diminution  in  Canadj 
oat  exports  to  Great  Britain,  because  it  was  more  profitable  to  expi 
to  the  United  States,  transportation  charges  were  lower,  and  t 
price  to  be  obtained  in  the  American  market  was  even  higher  than ; 
price  in  LiverpooL  The  volume  of  Canadian  oats  imported  into  | 
United  States  in  1909  represented  nearly  the  total  of  Canadj 
oat  export& 

American  prices  uavaUy  above  the  export  hagis. — ^A  comparison^ 
American  and  Liverpool  prices  shows  that  they  have  been  fairly  : 
dependent  of  one  another.  In  1907,  a  short  crop  year,  the  Buffi 
price  rose  well  above  the  export  point  and  finally  exceeded  the  pc 
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in  Liverpool.  Throughout  the  following  year  (also  a  year  of  sc< 
production)  and  during  the  first  six  months  of  1909  the  Buffalo  pr 
remained  above  the  Liverpool  price,  and  so  exceeded  the  price 
Canada  as  to  cause  the  large  importation  in  the  fiscal  year  1909 
the  face  of  an  import  duty  of  15  cents  a  bushel.  Even  the  Chica 
quotations  exceeded  the  Liverpool  price  in  the  fiscal  years  1908  a* 
1909. 

Again,  throughout  the  year  1910,  the  greater  part  of  1911,  and  I 
first  eight  months  of  1912,  the  Buffalo  price  hovered  around 
Liverpool  price,  causing  the  importation  of  the  fiscal  year  1912.   T 
American  oat  crop  of  1911  was  well  below  that  of  normal  years, 
yield  per  acre  being  only  24.4  bushels,  while  the  crop  in  Cana< 
averaging  37.92  bushels  per  acre,  was  one  of  the  largest  on  record 
that  country.    The  following  two  years  were  also  record  years^njai 
Canada  and,  although  there  were  fairly  bountiful  crops  in  f 
United  States,  Buffalo  prices  during  the  last  six  months  of  1913  a 
the  first  half  of  1914  were  not  far  below  the  Liverpool  quotatio 
and  they  exceeded  Toronto  prices  by  an  amount  sufficient  to  pert 
the  importation  of  over  22,000,000  bushels  of  oats  dutiable  af 
cents  a  bushel  in  the  fiscal  year  1914.    In  only  two  fiscal  years  in 
period  1904  to  1914,  inclusive,  namely,  1906  and  1913,  have  the  B| 
falo  prices  been  low  enough  to  permit  the  movement  of  oats  in  a: 
considerable  quantity  to  European  markets. 


l\ 
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ABLE  10.— Price*  of  oats  at  Liverpool,  Chicago,  Buffalo,  Winnipeg,  and  Toronto, 
on  or  about  the  first  Monday  of  each  month,  1906-1916} 


[Wholesale prices,  No.  2  "cash"  oats.] 


Market. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

11»6. 
iverpool 

a47i 

a  47} 

a42i 

a42i 

043 

50} 

50 

49 

44} 

46 

47} 

47} 

rjrontO. 

34 
36J 

i^ 

344 
84} 

35 
35} 

36} 
36{ 

37} 
39 

40 
44J 

36 
39 

30 
35 

^ 

381 

^ 

alIj,lo 

Excess  Buffalo  over 
Toraato 

If 

-1 

0 

» 

-i 

li 

4i 

3 

5 

2} 

2} 

IJ 

''nnipec..... 

32 
32i 

32} 
31} 

33i 
3l| 

33 
32 

36 
34 

37 
341 

^ 

34} 
82 

32} 
321 

34 
341 

^ 

34} 

aicigo..... 

»** 

Excess  Chicago  over 

W^riTiipAff 

h 

-1 

-1§ 

-1 

-2 

-2* 

Sk 

-2} 

i 

1 

\ 

li 

1907. 
iverpool..... 

49 

49 

m 

49 

52 

53} 

63} 

53} 

55 

053} 

0  53} 

053} 

rronto 

36 
39) 

37 
43 

89 

48 

4II 

40 
47} 

47 

51 

44 

481 

43} 

44 
53} 

49 
55 

53 
54 

48 

•iliilo 

55 

Toronto. 

3i 

6 

9 

»i 

7} 

4 

4i 

11 

9} 

6 

1 

7 

Virmipee 

35 
36 

36} 
39} 

35} 
4S 

351 
43 

37| 
45 

40 
49 

39 
44 

3K} 
49 

40 
52} 

50} 
54 

47 
52 

45} 

50 

Winnlpwr 

1 

3 

7} 

7i 

71 

9 

5 

10} 

12} 

3i 

5 

4} 

* 

1908. 
-iverpool... ,. 

a  53} 

8  52 

a  49 

a52| 

a53} 

a55 

0  50} 

052 

0  50} 

o46f 

a  49 

050} 

rnrnnto . 

n 

50 
55 

52 
57J 

47 
57 

46 
56 

48} 
56} 

44 

56} 

44 

58 

39 
54 

38 
52} 

37} 
51} 

39 

lUlIiio .- 

53} 

Excess  Buffalo  over 

9 

5 

5} 

10 

10 

8 

12} 

14 

15 

141 

14 

14} 

38 
57 

38 
54 

40 
53i 

40 
53i 

41 
55f 

42 
54f 

42 
53 

41 
51 

40 
50} 

38} 
51 

37i 
50 

3^ 
60} 

tK'^igO. 

Excess  Chicago  over 
Winnipeg 

19 

16 

13i 

13J 

Uf 

121 

11 

•  10 

10} 

12} 

12} 

13} 

1909. 
Liverpool 

a48i 

o4^ 

a  53} 

152} 

a56} 

058 

0  59} 

0  62 

o56} 

o56} 

o56} 

053} 

T'5rnnto 

38 
52i 

41 
54} 

46 
56} 

45 
57} 

45} 
59} 

59 
63} 

57 
56 

53 
51 

44} 
39} 

35 
43} 

37 
44J 

37 

o'.iiUio 

44 

Tmronto. 

"i 

13} 

10} 

12} 

14 

4} 

-1 

-2 

-5 

8} 

7} 

7 

Winnip^ 

87i 
51 

39 
53 

42} 
55 

54 

44* 
57J 

53i 
60 

54 
52 

37 
41 

33 
39 

34} 
41 

34 
41} 

f4 

V/'iTiixiiyiw . . .,.,.... 

13J 

14 

12} 

13i 

13} 

6f 

-2 

4 

6 

6} 

6} 

10 

^  f^oarres: 

UvdrpooL— Prices  for  1913-1916  are  from  the  Canadian  '^Census  and  Statistics  Monthlv  "  and  Canada 
Yearbook.  Prices  for  1905-1912  were  compiled  from  Broomhall's  Com  Trade  News.  Quota- 
tions on  or  about  the  first  Monday  of  each  month  for  Canadian  oats  whenever  available.  When 
prices  for  this  srade  were  unobtainable  a  comparable  substitute  grade  was  taken,  usually  Chilean 
oiu.    Such  suostitutioDS  are  marked  "o". 

Chicago.— No.  2  white  oats  on  or  about  the  first  Monday  of  each  month.  Compiled  from  ''Daily 
Trade  Bulletin/'  Chicago. 

Buffalo.— No.  2  white  oats,  on  or  about  the  first  Monday  of  each  month.  Compiled  from  the  North- 
western Miller.. 

Winnipeg.— No.  2  Canadian  western  in  store  at  Fort  William  or  Port  Arthur,  on  or  about  the  first 
Manday  of  each  month.    From  "Wholesale  Prices,"  Canadian  Department  of  La  bor. 

Toronta— No.  2  white  Ontario,  on  or  about  the  first  Monday  of  each  month.  From  "Wholesale 
Prices/'  Canadian  Department  of  Labor. 

1823**— 20 1 
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Tabus  10 — J^rices  of  oats  at  Liverpool,  Chicago,  Buffalo,  Winnipeg,  and  Toronto 
on  or  a}>out  the  first  Monday  of  each  month,  1906-19 16--<k}ntiaueA. 


Market. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

IH. 

1910. 
Liverpool 

aSH 

aSSi 

o53| 

a58i 

049 

42! 

42 

46 

47} 

a46 

a  45 

g4» 

35i 
49 

88 

51J 

39 
621 

37 

85 

33 

41i 

33 
44 

n 

37 
37! 

33 

36! 

32! 
36 

«- 
^ 

Buffalo 

I   r 

Ezons  Buffalo  over 
Toronto 

13J 

13f 

13t 

ii§ 

m 

Si 

11 

5 

! 

3i 

3J 

fi 

Wlnnlp^ 

34* 
46| 

87 

48 

36 
48 

41 
4«i 

32 
43J 

^ 

34 
40! 

39| 
38 

35| 
34 

33 
34! 

32 
33! 

r? 

Chloa^.T 

'    r- 

Excess  Chicago  over 
WiimiDeff 

"1 

11 

12 

5f 

llj 

6 

6! 

-1| 

-If 

If 

1| 

1 

1911. 
Liverpool 

a  46 

a  45 

a44i 

a  46 

a  4^ 

48! 

46! 

4^ 

49! 

55 

56 

1 

1      ■ 

Toronto 

32 
36 

33 

32 

84i 

u 

35 
86i 

37 
41! 

40 

48 

39 
41! 

42 

47! 

43! 

47 

50! 

47 

Buffalo 

^a 

Excess  Buffalo  over 
Toronto 

4 

3i 

n 

2i 

li 

4! 

8 

2J 

5! 

71 

3! 

■ 

WiTinipf»g.  

32} 
33J 

31} 
32} 

29 
311 

32i 
32 

34) 
33} 

35 

37 

f4 

36! 
39 

39 
44! 

42 

48! 

40 
47! 

% 

Chicago 

•if 

Excess  Chicago  over 
Winnlp^ 

1 

1 

2i 

-J 

-1 

2 

10 

2! 

5! 

6! 

7! 

•, 

1912. 
Liverpool 

55 

58 

56i 

56i 

56 

0  61! 

56! 

a  53! 

69! 

62 

62} 

f]\ 

Toronto 

46i 
53 

^ 

J^ 

49J 
61 

51 
61 

51 
57 

51 
52 

45 
60 

43 
36 

42 
37| 

42 

36! 

^ 

Buffalo. . , . . 

^, 

Excess  Buffalo  over 
Toronto 

6} 

91 

9J 

Hi 

10 

6 

1 

15 

-7 

-4! 

-5! 

3t 

WinnlpAg 

^ 

52I 

SI 

46 
56i 

49 
58J 

53} 

43 
50! 

SI 

43 

33! 

46 
33! 

35 
34 

311 

Chicago .    a 

34« 

Excess  Chicago  over 
"Wlymfppg., 

121 

12 

13! 

m 

H 

8! 

7! 

»! 

-9! 

-12! 

-1 

?t 

• 

1913. 
Liverpool 

S6i 

56} 

56J 

53 

53 

54§ 

64! 

53 

53 

50 

1 
49 

^ 

Toronto. 

37 
37J 

37 
38} 

37 
371 

36 
38i 

36 
41 

36 
43i 

37 
45! 

37 
46 

37 
44! 

36 
441 

36 
44J 

3: 

Btiffalo . 

4.M 

Excess  Buffalo  over 
Toronto 

i 

H 

1 

2i 

5 

7i 

8! 

9 

7! 

81 

8i, 

j^» 

Winnipeg 

31 
34i 

32i 
36} 

32i 
341 

82Z 

34* 
37J 

J}* 

34! 
42 

^ 

34 
43 

35! 
43 

33i 
41    ' 

rv>i 

Chicago.^ 

41! 

Excess  Chicago  over 
Wii^nipAp 

3i 

<l 

u 

31 

3 

6i 

7! 

7! 

9 

71 

7! 

6 

1914. 
Liverpool 

60i 

50} 

6li 

53 

51§ 

«4 

fiO! 

56! 

8^ 

81} 

81! 

T6i 

Toronto. 

38^ 
43) 

384 

88i 
441 

42 
431 

42 
43! 

43 
45 

43 
42! 

43 
42! 

52 

51f 

45 

49! 

48 
52! 

4$ 

Buffalo 

.■>?} 

Excess  Buffalo  over 
Toronto 

6 

6 

33^ 
4l| 

34J 

If 

1! 

2 

-* 

-! 

-i 

4! 

4! 

3l 

WinnlpAff, .^,   ,, , 

35 
40! 

^ 

37» 
41} 

^ 

40! 
35 

53| 
491 

^ 

54* 

48! 

52} 

Chlcftiro 

d, 

Excess  Chicago  over 
WinniwR 

7| 

8i 

71 

5! 

3! 

3! 

-J 

-5! 

-31 

-1| 

-« 

-^ 
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Table  10 — .Prices  of  oats  at  Liverpool,  Chicago,  Buffalo,  Winnipeg,  and  Toronto, 
on  or  about  the  first  Monday  of  each  month,  190&-19 16---Coiitinued. 


ICarket. 

Jan. 
774 

Feb. 

ICar. 

Apr. 

ICay. 

June. 

July. 

Ang. 

Sept. 

Oct. 

Nov. 

Dec. 

1915. 
Liverpool... 

87} 

87J 

89J 

894 

894 

904 

'874 

0  874 

82f 

86! 

88} 

Torrmto 

46 
54f 

60 
62 

60 
694 

60 
60f 

62 
69} 

56 

664 

56 
5^ 

57 
624 

38 
374 

37 
41 

38 
42 

37 

Buflulo 

464 

Excess  Buffalo  ov«r 
Toronto 

81 

2 

-4 

f 

-M. 

f 

-4 

64 

-4 

36 
47 

4 

4 

84 

Winnipeir 

56 

61| 

^ 

^ 

62* 
57} 

il 

631 
51 

50 
60J 

56 
561 

39 
381 

43 
39i 

f4 

Caiciigo 

Excess  Chicago  over 
Winnipeg 

-41 

-« 

-7 

-4f 

-7 

-3i 

-84 

f 

11 

-4 

-34 

24 

1916. 
Liverpool 

«0J 

g94 

91f 

83i 

97 

93f 

854 

904 

91f 

9H 

1.074 

L33 

39 
50* 

43 
634 

41 

484 

43 
494 

45 

604 

48 
42i 

48 
431 

50 

4^ 

52 
494 

54 

51 

62 
6^ 

61 

Buffalo 

564 

Excess  BulTalo  over 

114 

104 

74 

64 

54 

-64 

-44 

-H 

-21 

-3 

-5f 

-4f 

Chicaa> 

^ 

1^ 

401 
46 

f^ 

n 

tol 

454 

42 

483 
424 

^ 

^ 

^ 

57 
53 

Excess  Chicago  over 
Winnip€«g..., 

7 

H 

5| 

2i 

-64 

-54 

-34 

-64 

-3| 

-5 

-H 

-4 

AMERICAN  AND  CANADIAN  MARKETS  AND  COMPETITION. 

Geographical  factors. — ^The  great  Canadian  grain-growing  Prov- 
inces extend  westward  from  the  border  of  North  Dakota  to  the 
Kocky  Mountains.  Separating  this  region  from  the  eastern  Provinces 
is  a  strip  of  unproductive  land  several  hundred  miles  wide,  extend- 
ing from  Winnipeg  to  Georgian  Bay.  It  is  obvious  that  in  competi- 
tion with  the  important  oat-growing  States — ^lowa,  Illinois,  Minne- 
sota, Michigan — for  the  American  markets  in  the  South  and  East, 
these  western  Provinces  are- at  a  permanent  geographic  disadvantage 
which  would  be  reflected  in  higher  transportation  costs  and  lower 
prices  to  producers.  The  eastern  Provinces  are,  of  course,  more 
favorably  situated  with  regard  to  the  markets  across  the  border 
than  are  the  American  regions  of  surplus  production.  But  the 
American  tariff  of  15  cents  a  bushel  from  1890  to  1913 — ^the  period 
•luring  which  Canadian  grain  became  a  factor  in  the  world  mar- 
kets— ^was  virtually  prohibitive,  since  it  was  greater  than  the  usual 
cost  of  transporting  oats  from  lake  ports  to  England,  and  the  more 
competitive  rate  of  6  cents  per  bushel  of  the  tariff  act  of  1913  is  greater 
than  the  prewar  ocean  freight  from  Montreal  to  Liverpool. 

Markets  and  trade  routes. — ^Thus  the  American  producer  has  an 
important  advantage  in  the  diverse  character  and  much  greater  con- 
sumption of  the  protected  domestic  markets.  While  nearly  the  entire 
commercial  supply  of  the  western  Provinces  is    handled    through 
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Winnipeg,  and  moves  eastward,  several  trade  routes  are  open  to  the 
oat  grower  of  the  States,  and  there  is  keen  competition  between 
numerous  primary  markets,  between  ports,  transportation,  and  other 
interests.  For  the  northern  product,  Minneapolis,  Chicago,  and  Buf- 
falo are  the  natural  gateways  to  the  world  markets.  The  tariff  not 
only  barred  the  Canadian  from  shipping  to  the  South,  but  prevented 
the  use  of  the  concentrating  and  elevating  facilities  of  the  primary 
markets  of  the  States.  The  lack  of  satisfactory  year-round  port 
facilities  compels  a  movement  in  bond  to  the  ports  across  the  border. 

The  American  producer  has  a  further  advantage  in  the  greater 
elasticity  of  the  home  demand  and  consumption.  The  annual  fluc- 
tuation in  the  amounts  absorbed  by  the  great  live-stock  industries 
and  by  the  large  numbers  of  live  stock  concentrated  in  the  cities,  is 
sometimes  greater  than  the  entire  Canadian  crop.  Lacking  such  a 
market,  and  at  a  stage  of  economic  development  where  such  crops  as 
oats  are  most  profitable,  the  Canadian  surplus  moved  to  the  world 
markets  in  competition  with  the  product  of  such  countries  as  Russia 
and  Argentina.  To  take  advantage  of  the  lower  water  freights,  and 
to  avoid  interest  and  storage  charges,  the  great  bulk  of  the  surplus 
of  the  western  Provinces  is  sent  to  and  shipped  from  the  primary 
markets  shortly  after  harvest,  and  before  lake  navigation  closes; 
this  is  the  time  of  year  when  the  European  product  is  marketed  and 
prices  are  usually  lowest.  An  indication  of  the  stronger  position  of 
the  producer  in  the  United  States  is  that  in  Chicago,  the  greatest 
American  primary  market  for  oats,  which  receives  between  100  and 
150  million  bushels  annually,  only  about  6  per  cent  of  the  shipments 
are  made  via  the  Lakes  notwithstanding  the  cheaper  water  freights. 

Freight  rates  a  protection  to  the  eastern  farmer, — Finally,  it 
should  be  noted  that  farmers  in  the  East  and  South — where  oat  pro- 
duction has  increased  as  wheat  raising  has  declined — are  in  a  more 
favorable  situation  with  regard  to  competition,  either  from  the  sur- 
plus-producing section  or  from  Canada.  Lowest  prices  are  paid  to 
producers  of  oats  in  the  northwestern  part  of  the  oat-growing  region, 
Minnesota  and  North  Dakota ;  farm  prices  graduate  upward  stead- 
ily from  this  section  to  the  East  and  West,  and  especially  to  the 
South.  Highest  prices  are  paid  to  producers  in  the  Southeast  and 
Southwest,  where  the  price  levels  are  higher  than  in  the  world 
markets.  Obviously,  in  such  deficiency  regions  the  price  of  the  local 
product — which  may  not  have  moved  a  mile — is  determined  by  the 
price  of  the  additional  quantity  shipped  in  to  meet  the  local  demands. 
This  margin  between  prices  in  the  eastern  and  western  States,  or  the 
protection  afforded  the  farmer  in  regions  of  insufficient  production 
by  costs  of  transportation,  has  narrowed  rapidly  since  1871,  coincid- 
ing with  thei  decline  in  rail  rates,  so  that  while  producers'  prices  in 
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the  surplus-producing  States  have  increased,  in  the  regions  of  de- 
ficient production  they  have  declined  (prior  to  the  World  War). 
Thus  the  average  producers'  price  of  oats  during  1911-1915  in 
Iowa — ^a  State  of  surplus  production — ^was  36  cents;  in  New  York — 
a  State  of  insufficient  production — 47  cents,  or  a  difference  of  12 
cents;  but  the  difference  in  favor  of  New  York  producers  was  28 
cents  during  1871-1875.  (Iowa,  23  cents;  New  York,  46  cents.) 
The  recent  increases  in  rail  rates  have,  however,  again  increased  the 
protection  of  the  eastern  farmer.  It  was  as  a  result  of  this  increase  that 
the  margin  between  the  fixed  wheat  prices  in  Chicago  and  New  York 
was  increased  by  the  presidential  proclamation  of  September  2, 1918, 
from  8  cents  to  13|  cents. 

A  distinction  should  also  be  noted  between  the  nature  of  the  farm 
and  of  the  urban  demand  in  considering  the  possibility  of  competi- 
tion. Reference  has  already  been  made  to  the  fact  that  about  72  per 
cent  of  the  whole  crop  is  consumed  on  farms  and  that  in  the  East 
and  South  an  almost  negligible  part  of  the  crop  is  sold.  In  compet- 
ing for  this  farm  demand,  especially  so  far  as  eastern  and  southern 
producers  are  concerned,  the  difference  between  farm  and  market 
values  has  to  be  taken  into  consideration.  In  this  connection,  rural 
roads  and  distances  to  shipping  points,  as  well  as  transportation 
facilities,  are  important  factors.  Prices  in  isolated  regions  are  out 
of  line  with  those  of  the  rest  of  the  country,  whether  there  be  a  sur- 
plus or  a  deficiency.  The  cost  of  hauling  from  farm  to  market  in 
many  regions  is  often  greater  than  shipping  costs  to  European  mar- 
kets; this  cost  has  been  diminishing,  however,  with  the  spread  of 
motor  transportation  and  improvemfint  of  rural  roads. 
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BARLEY  AND  BARLEY  MALT. 

SUMMARY  AND  CONCLUSIONS. 

Tariff  legislation  of  the  past  with  respect  to  barley  has  been  based 
almost  entirely  upon  its  use  for  malting  purposes,  in  connection  with 
the  manufacture  of  fermented  and  distilled  liquors.  This  market, 
formerly  by  far  the  most  important  outlet  for  the  commercial  crop, 
lias  been  greatly  reduced  by  prohibition  legislation.  In  consequence, 
trade  and  producing  conditions  have  greatly  altered,  and  with  them 
the  tariff  situation  has  changed. 

A  greatly  reduced  domestic  market  still  exists  for  barley  malt, 
chiefly  in  nonintoxicating  malt  beverages;  and  a  small  use  is  made  of 
barley  in  various  malt  preparations  and  foods,  barley  flour,  and 
{)earled  barley.  But  it  is  as  a  feedstuff,  largely  on  the  farms  on 
which  it  is  grown,  that  the  great  bulk  of  the  barley  crop  is  now 
consmned.  In  this  use  foreign  competition  can  not  be  severe,  because 
of  the  difference  between  farm  and  market  values,  costs  of  hauling, 
and  the  availability  of  substitute  feedstuffs.  The  future  of  barley 
culture  within  the  United  States  is  chiefly  dependent  upon  this 
^.'rowing  farm  consumption  in  regions  where  com  production  is  not 
profitable — ^that  is,  in  the  Pacific  States  and  in  the  regions  to  the 
north  and  west  of  the  cofn  belt.  A  considerable  proportion  of  the 
crop  is  exported,  and  some  quantities  are  fed  to  stock  in  urban  cen- 
ters. With  respect  to  the  principal  outlets,  for  stock  feeding  or  for 
export,  American  import  duties  on  barley  are  of  little  significance. 

In  the  crop  or  fi^scal  year  1915-16,  which  may  be  taken  as*  repre- 
i^entative  of  former  conditions,  the  shipments  out  of  producing 
counties  (which  roughly  measure  the  commercial  crop)  amounted  to 
9<S,965,00O  bushels,  or  43.2  per  cent  of  the  harvest,. of  which  over 
•27,000,000  bushels  were  exported.  Of  the  1919  crop,  only  34.8  per 
cent,  or  57,705,000  bushels,  were  shipped  out  of  counties  where 
jrroNm,  of  which  over  32,000,000  bushels  were  exported.  The  bal- 
ance of  25,000,000  bushels,  or  about  15  per  cent  of  the  crop,  roughly 
represents  the  domestic  market  for  barley  in  malt  beverages,  sirups, 
various  barley  preparations,  flour,  and  barley  sold  for  feeding  pur- 
I)oses.  This  is  about  one-third  of  the  domestic  market  in  1915-16. 
It  remains  to  be  seen  whether  the  two  chief  commercial  outlets  (as 
distinct  from  the  farm  consumption)  will  continue  in  their  present 
dimensions — ^that  is,  the  large  export  trade  in  barley  and  malt,  which 
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is  in  part  a  war  development,  and  the  present  somewhat  uncertain 
market  for  barley  malt  in  nonintoxicating  malt  beverages  and  sirups. 

Between  1886  and  1890  there  were  imported  annually  from  10,000,- 
000  to  11,500,000  bushels  of  barley,  almost  exclusively  from  Ontario 
and  Quebec.  The  tariff  of  1890,  which  raised  the  import  duty  on 
bariey  from  10  to  30  cents  per  bushel,  made  barley  production  in 
eastern  Canada  less  profitable.  Production  declined,  and  exports  to 
the  United  States  virtually  ceased.  Indirectly,  the  prohibitive  im- 
port duty  gave  a  stimulus  to  barley  production  in  the  upper  Missis 
sippi  Valley,  and  in  the  Pacific  States.  But  the  great  increase  in  the 
American  barley  production  within  the  past  15  years  has  been  chiefly 
due  to  its  increasing  use  as  a  feedstuff,  primarily  on  the  farms  where 
it  is  grown,  and  in  smaller  measure  to  the  development  of  an  ex- 
port trade  in  Pacific  coast  barley.  The  domestic  crop  is  raised  chiefly 
in  California,  the  Dakotas,  Wisconsin,  and  Minnesota. 

Owing  to  the  character  of  the  soil  and  climate  of  Ontario  and 
Quebec,  the  barley  grown  in  those  Provinces  is  especially  adapted  to 
the  needs  of  maltsters.  But  most  of  the  Canadian  crop  is  now  raised 
in  the  western  Provinces,  whose  barley  is  considered  by  American 
maltsters  to  be  a  feeding  grade.  It  is  largely  consumed  in  Canada 
as  a  feedstuff,  or  is  exported  to  Europe.  In  the  cost  of  producing 
barley  in  the  United  States  and  Canada  there  is  scarcely  any 
difference. 

The  Canadian  import  duty  of  15  cents  a  bushel  and  the  American 
duties  of  30  cents  (act  of  1890),  30  per  cent  ad  valoi-em  (act  of  1894). 
30  cents  (act  of  1897),  and  15  cents  (act  of  1913)  have  been  almost 
prohibitive. 

In  the  17-year  period  1900-1916,  by  far  the  greater  portion  of  the 
American  exports  consisted  of  barley  grown  in  the  Pacific  States 
(chiefly  in  California)  which  produce  a  grade  of  brewing  barlev 
preferred  by  European  brewers.  Only  in  the  four  fiscal  yeai> 
1905,  1906,  1913,  and  1916  was  more  than  one-half  of  the  ex- 
ported grain  shipped  from  the  customs  districts  of  the  Atlantic  coast 
In  nearly  all  of  the  remaining  13  years  of  the  period  1900-1916,  the 
exports  from  Atlantic  and  Gulf  ports  were  insignificant.  Despite 
high  costs  of  transportation.  Pacific  barley  is  also  shipped  by  watii 
to  the  Atlantic  markets,  especially  in  years  when  the  crop  east  of  the 
Rockies  is  small  or  poor  in  quality. 

In  the  case  of  California  barley  the  prima  facie  evidence  is  that 
the  American  import  duty  has  had  no  appreciable  effect  upon  the 
domestic  price.  It  is  true  that  the  Atlantic  markets  receive  some 
quantities  of  this  barley.  But  it  is  an  "  export "  type,  and  from  '• 
to  25  per  cent  of  the  California  crop  is  regularly  exported.  The 
States  east  of  the  Mississippi,  however,  constituted  a  deficiency  sec- 
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ion,  and  the  surplus  of  the  Upper  Mississippi  Valley  was  frequently 
nsiifficient  to  supply  the  eastern  demand  for  the  better  grades  of 
aalting  barley.  By  virtue  of  the  American  import  duties,  in  the 
ace  of  a  strong  malting  demand,  the  producers  of  malting  barley 
Q  the  Northern  States  (principally  Minnesota,  Wisconsin,  and  the 
)akotas)  have  been  able  to  secure  a  higher  price  for  their  grain. 
riiey  received  a  greater  benefit  from  the  duty  of  30  cents  than  they 
rould  have  received  had  the  duty  been  15  cents. 
It  is  impossible  to  estimate  the  precise  amount  of  benefit  that  the 
Vmerican  producers  of  malting  barley  have  derived  from  import 
luties.  In  the  period  1907-1913,  when  the  American  import  duty 
viis  30  cents  per  bushel,  Milwaukee  prices  were  generally  from  10 
o  30  cents  higher  than  the  Winnipeg  quotations  for  barley  in  store 
it  Fort  William  or  Port  Arthur;  in  the  subsequent  period,  under  the 
5-cent  duty,  Milwaukee  prices  remained  on  a  higher  level,  but  the 
)rice  disparity  was  materially  reduced.  Price  comparisons  for 
Buffalo  and  Toronto  show  a  similar  relationship.  Under  complete 
Tei»dom  of  trade  the  Milwaukee  price,  for  comparable  grades,  might 
till  exceed  Winnipeg  quotations  by  the  cost  of  transportation — not 
nore  than  6  or  7  cents.  In  the  period  1907  to  1916,  the  Milwaukee 
mce  would  have  been  lower  and  the  Winnipeg  price  higher.  And  it 
is  probable  that  the  decline  in  the  Milwaukee  price  would  have  been 
xreater  than  the  advance  in  the  Winnipeg  price.  This  conclusion  is 
Ki<^d  upon  the  fact  (1)  that  much  of  the  Canadian  barley  is  suit- 
ible  for  malting  purposes,  and  it  could  easily  be  transported  to 
he  chief  brewing  and  malting  centers  of  this  country;  (2)  that  by 
irtue  of  the  higher  American  price,  most  of  the  Parley  exported 
Tom  Canada  would  have  been  diverted  to  American  markets;  and 
[3)  that  the  total  barley  exports  and  barley  production  of  Canada 
i^ould  have  been  larger.  It  should  be  noted,  however,  that  not  all 
)f  these  influences  would  be  in  active  operation  over  short-time 
periods-  It  might  require  several  years  of  free  trade  before  the 
ompetition  from  Canada  would  be  greatly  increased.  But  in  the 
ong  run  free  trade  would  stimulate  Canadian  production  and  ex- 
ports just  as  the  American  import  duties  have  retarded  them.  ' 

CHANGES  IN  USES  AND  MARKETS. 

American  barley  production  and  trade  is  undergoing  a  period  of 
readjustment  incident  to  new  and  changing  markets.  The  require- 
ments of  the  brewing  industry  have  dominated  the  character  and 
conditions  of  barley  culture  in  the  United  States.  This  market, 
it  need  hardly  be  said,  has  been  greatly  affected  by  recent  adverse 
l<'pslation,  and  in  consequence  the  whole  situation  with  respect  to 
the  tariff  has  been  altered.    Other  conmiercial  uses — ^the  manufacture 
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of  pearl  or  patent  barley,  breakfast  foods,  malt  and  flour  prepara- 
tions— ^have  consumed  a  relatively  small  share  of  the  crap.  The 
preference  of  the  domestic  maltsters,  who  formerly  consumed  tht 
great  bulk  of  the  better  grades,  is  for  a  product  that  is  uniform,  well 
matured,  of  good  color,  free  from  weather  damage,  mold,  or  thrash- 
ing injury,  and  of  high  germinating  power.  Lower  grade  barleys 
and  the  excess  over  the  manufacturing  and  export  demand  have  beei; 
used  as  a  stock  feed,  chiefly  on  the  farms  where  they  were  raised  ani 
to  a  small  extent  in  urban  centers.  While  the  domestic  use  of  barley 
for  malting  purposes  has  greatly  declined,  the  farm  consumption  ha^ 
been  growing  steadily,  both  in  absolute  and  relative  figures.  Thu^ 
the  percentage  "shipped  out  of  counties  where  grown,"  which  ap- 
proximately represents  the  commercial  crop,  declined  from  57.2  per 
cent  of  the  1911  harvest  to  only  34.8  per  cent  of  the  harvest  of  1919. 
and  more  than  half  of  this  commercial  supply  is  exported. 

It  is  therefore  to  an  increasing  use  of  barley  for  stock  feed,  on  Uk 
farms  where  it  is  grown,  and  to  the  great  increase  in  the  export  trad-: 
that  the  maintenance  of  production  since  1909  is  to  be  ascribed,  an-l 
with  respect  to  these  outlets  American  import  duties  on  barley  hav^ 
but  little  significance.  As  a  feedstuff  barley  has  a  value  not  far  below 
that  of  com,  for  which  it  is  the  principal  grain  substitute  in  regioni 
lying  to  the  north  and  west  of  the  com  belt.  Elsewhere  it  must  meet 
the  competition  of  com  and  oats.  West  of  the  Bockies  it  is  tht 
principal  grain  feed;  in  the  Great  Plains  region  likewise  it  prom- 
ises to  fill  the  needed  place  as  a  live-stock  feed  in  the  transition  from 
grain  growing  to  mixed  farming. 

PROHIBITION  AND  THE  TARIFF. 

In  connection  with  the  import  duties  on  barley,  it  is  important 
to  recognize  at  the  outset  the  character  of  the  several  outlets  for 
the  domestic  production.  The  tariff  controversy  has  related  en- 
tirely to  barley  for  malting  purposes,  which  has  been  the  most 
profitable  outlet  for  the  commercial  crop.  Malting  barley  of  th 
better  grades  was  once  one  of  the  chief  imports  from  Canada.  But 
this  market,  which  had  been  progressively  narrowed  by  the  sprea ! 
of  local  option  and  prohibition  in  individual  States,  was  more 
radically  affected  by  Federal  legislation  toward  the  close  of  the 
World  War. 

PRESENT  OUTLETS  FOR  DOMESTIC  BARLEY. 

So  far  as  concerns  the  present  domestic  consumption  of  barlej 
malt,  there  remain  only  the  small  but  increasing  market  afforded  U 

^  Monthly  Crop  Beport,  V.  S.  Department  of  Agricalture,  March  Issuea. 
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the  change  in  the  uses  of  domestic  barley  is  the  fact  that  the  com- 
mercial crop  of  1919 — the  "  shipments  out  of  counties  where  grown  "— 
constituted  only  67,705,000  bushels  (as  compared  to  98,965,000  bushek 
in  1915) ;  and  of  this  amount  there  were  exported  during  the  first 
nine  months  of  the  crop  year  1919  about  32,000,000  bushels*  Thus  the 
domestic  market  for  barley,  in  all  uses  other  than  the  farm  cod- 
sutnption,  was  reduced  to  around  25,000,000  bushels,  or  about  15 
per  cent  of  the  harvest  of  1919  (166,719,000  bushels) ;  this  is  about 
one<third  the  dimensions  of  the  domestic  market  in  the  year  1915- 
1916. 

Table  1. — Approximate  disposal  of  the  barley  crop  of  the  United  States, 

1915-1916, 

Bushel& 

Barley  crop,  year  1915-16 228,851,00) 

Used  in  the  manufacture  of  fermented  and  distilled 
liquors,  fiscal  year  1915-16 : 
In    fermented    liquors,*   57,683,970   bushels    malt, 

equivalent  to  bushels  of  barley 52, 439, 920 

In  distilled  liquors,*  4,480,588  bushels  malt,  equiva- 
lent to  bushels  of  barley 4, 073, 258 

56,513,17«5 

Ground  in  "flour  and  grist  mills,"  census  of  1914   (chiefly  for 

feeding  purposes) 20, 288, 396 

Fed  on  farms*  (rough  estimate  made  by  crop  correspondents  of 

the  Department  of  Agriculture  in  the  year  1914),  47  per  cent 107,560,00(1 

Exports 27, 473,  !©» 

Unaccounted  for*  (patent  or  pearl  barley,  yeast  and  vinegar,  break- 
fast foods,  malt  preparations,  also  amounts  fed  In  urban  centers)  _    17, 016, 2f?fi 
••  Shipped  out  of  counties  where  grown  "  (the  commercial  crop  less 

a  comparatively  small  quantity  sold  locally),  43.2  per  cent 98, 965,  Odi 

Not  "  shipped  out  of  counties  where  grown  "  (the  farm  consumption 
plus  local  sales),  56.8  per  cent 129, 886, Oft' 

TARIFF  PROVISIONS  WITH  RESPECT  TO  BARLEY  AND  BARLEY 

MALT. 

Under  the  tariff  act  of  1883  the  import  duty  upon  barley  was  10 
cents  per  bushel ;  in  1890  it  was  raised  to  30  cents,  at  which  rate  it 
was  maintained  (except  for  the  period  1894rl897)  until  the  enact- 
ment of  the  act  of  October  3, 1913.  It  was  there  reduced  to  15  cents. 
Upon  barley  malt  the  1913  act  reduced  the  45-cent  rate  existing:  since 
1890  (except  1894-1897)  to  25  cents.    As  1  bushel  of  barley  will 

*  Monthly  Crop  Report,  D.  S.  Department  of  Agriculture,  November,  1918,  p.  135 
Compiled  from  returns  made  by  brewers  to  the  Internal  Revenue  Service. 

I  Annual  reports.  Internal  Revenue  Service. 

« Monthly  Crop  Report,  U.  S.  Department  of  Agriculture,  October,  1914.  Estimates  of 
the  quantities  fed  on  farms  were  doubtless  higher  than  47  per  cent  in  1915,  when  ttai^ 
largest  crop  recorded  up  to  that  time  was  harvested ;  and  the  difference  would  probably 
,take  in  the  larger  part  of  the  quantity  "unaccounted  for/' 
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yield  about  1.1  bushels  of  malt,  the  domestic  maltsters  have  through- 
out enjoyed  a  material  protection  apart  from  the  compensatory  duty 
upon  barley. 

Import  duties  of  the  United  States  upon  barley,  barley  malt^  and  other  barley 

products,  186S-191S. 


1883  N 


1890  1 


1894 


1897 


1909 


1913  .. 


360 
282 
381 
352 
253 
254 
191 
191 
191 
223 
234 
235 
230 
231 
232 
188 
189 
190 


Barley,  per  bushel 

Barley  malt,  per  biudiel  of  34  pounds 

Barley,  pearled,  patent,  or  hulled,  per  pound 

Barley,  per  bushel  of  48  pounds 

Barley  malt,  per  bushel  of  34  pounds 

Barley,  pearled,  patent,  or  hulled,  per  pound 

Barley 

Barley  malt 

Barley,  pearled,  patent  or  hulled 

Barley,  per  bushel  of  48  pounds 

Barley  malt,  per  bushel  of  34  pounds 

Barley,  pearled,  patent  or  hulled,  per  pound. 

Barley,  i>er  bushel  of  48  pounds 

Barley  malt,  per  bushel  of  84  pounds 

Barley,  pearled,  patent,  or  hulled,  per  pound 

Barley,  i>er  bushel  of  48  pounds 

Barley  malt,  per  bushel  of  34  pounds 

Barley,  pearled,  patent,  or  hulled,  per  pound 


lOoents. 
30  cents. 

1  cent. 
30  cents. 
45  cents. 

2  cents. 

30  per  cent  ad  valorem. 

40  per  cent  ad  valorem. 

30  per  cent  ad  valorem. 

30  cents. 

45  cents. 

2  cents. 

30  cents. 

45  cents. 

2  cents. 

15  cents.    • 

25  cents.    '  / 

loent. 


WORLD  PRODUCTION  AND  TRADE. 

In  many  parts  of  Europe,  in  the  Orient  and  North  Africa,  barley 
is  extensively  used  as  a  bread  grain.  In  Great  Britain  and  Northern 
Europe  it  also  takes  the  place  of  corn  for  stock  feeding.  During 
1909-1913  the  world's  barley  harvest  averaged  IJ  billion  bushels. 
Europe  produced  1  billion  bushels  (chiefly  in  Kussia,  Germany, 
Austria-Hungary,  Spain,  France,  and  the  United  Kingdom) ;  Asiatic 
Russia,  about  150,000,000  bushels;  Japan,  90,000,000  bushels;  the 
United  States,  182,000,000  bushels,  or  12  per  cent;  and  Canada  49,- 
000,000  bushels.  During  the  same  period  about  265,000,000  bushels,^ 
or  about  18  per  cent  of  the  world  crop,  entered  into  international  com- 
merce. It  was  largely  an  intra-European  trade,  only  about  37,000,- 
000  bushels  being  exported  from  British  India,  the  United  States,  Al- 
geria, and  Canada.  Of  the  world  exports,  Russia  shipped  more  than 
one-half,  while  Germany  received  over  50  per  cent  and  the  United 
Kingdom  25  per  cent. 

PRODUCTION  IN  THE  UNITED  STATES. 

Pfoducmg  sections. — Economic  and  physical  limitations  restrict 
the  areas  of  profitable  barley  culture  to  regions  lying  for  the  most 
part  to  the  north  and  west  of  the  com  belt.    Among  such  limitations 


'Net  exports.     Fignres  are  from  Yearbooks  of  U.  S.  Department  of  Agriculture. 
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are  the  preference  of  the  crop  for  a  cool  climate,  its  sensitiveness  to 
soil  conditions,  the  competition  of  com  and  oats  for  stock  feeding, 
and  of  these  and  other  products  as  ^'cash  crops. '^  Moreover,  the 
warm  and  humid  summers  which  characterize  a  large  part  of  the 
United  States  are  unsuitable  to  the  production  of  the  best  grades  of 
barley. 

But  in  the  favorable  regions  barley  production  has  made  rapid 
progress.  Between  1870  and  1912  the  national  production  increased 
nearly  ninefold— 1870,  26,295,000  bushels;  1890,  67,168,000  bushels; 
1912,  223,824,000  bushels.  Since  1909  the  acreage  has  on  the  whole 
remained  stationary,  although  the  crop  has  undergone  a  considerable 
geographic  redistribution. 

The  two  chief  barley-producing  sections  of  the  United  States  are 
now  the  extreme  West,  especially  California,  and  the  upper  Missis- 
sippi Valley  States — Minnesota,  the  Dakotas,  and  Wisconsin. 
In  each  of  these  sections  a  predominant  commercial  type  is  grown ; 
and  these  types  enter  into  a  distinct  trade.  Tlie  market  price  depends 
in  part  on  their  suitability  to  the  use  to  which  they  are  put.  The 
six-rowed  California  Feed  or  Bay  Brewing  barley  is  known  as  an 
"export"  type,  being  preferred  by  European  brewers.  The  brewers 
of  the  Central  and  Eastern  states  used  chiefly  the  Manchuria  and 
Oderbrucker  varieties  grown  in  the  northern  Great  Plains.  For 
pearled  barley  is  used  a  large-grained,  two-rowed  variety  known  as 
"Chevalier";  this  type  is  grown  under  irrigation  in  Montana  and  in 
the  delta  lands  of  California.* 

Usually  California  produces  more  barley  than  any  other  single 
iState,  but  the  chief  center  of  production  is  located  in  the  group  of 
North  Central  States,  which  in  1919  contained  nearly  one-half  the 
total  area  in  barley.  Other  important  barley-producing  States  in  the 
Mississippi  Valley  are  Iowa,  Nebraska,  and  Kansas;  in  the  West, 
Washington,  Oregon,  Idaho,  Montana,  and  Colorado;  east  of  the 
Mississippi,  in  Michigan  and  New  York.  Of  the  57,705,000  bushels 
shipped  out  of  the  producing  counties  in  1919,  California  contributed 
16,500,000  bushels  and  the  States  in  the  upper  Mississippi  Valley 
about  34,000,000  bushels.  These  regions  and  New  York  usually  pro- 
duce better  malting  barley ;  elsewhere  feed  barley  is  more  generally 
grown.  The  acreage,  production,  and  yield  per  acre  for  the  United 
States  since  1902  are  shown  in  Table  2. 


•Fanners'  BnL  No.  068,  U.  8.  Department  of  Agriculture. 
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ffesftfforrf  ffKWemeni  of  barley  production. — Prior  to  1890  New 
York  was  of  much  greater  importance  as  a  barley-producing  State 
than  it  is  to-day.  According  to  the  testimony  of  maltsters  in  former 
tariff  hearings,*  the  barley  grown  in  the  Northeast,  although  of  not  so 
good  a  quality,  was  mixed  with  the  high-grade  barley  imported  from 
Canada  and  used  in  the  manufacture  of  malt.  In  this  industry  New 
York  led  all  the  States.  The  principal  malting  centers  were  Buffalo 
and  Oswego,  located  within  easy  access  of  both  sources  of  supply. 
The  tariff  legislation  of  1890,  however,  raised  the  duty  on  barley 
from  10  to  30  cents  a  bushel,  thereby  causing  a  marked  diminution 
in  the  importation  of  the  grain.  With  the  supply  of  Canadian  barley 
"rtually  cut  off,  and  in  the  face  of  competition  from  other  types  of 
apriculture  as  well  as  of  western  barleys,  the  center  of  the  malting 
industry  moved  westward  to  Milwaukee,  Chicago,  St.  Louis,  and 
Minneapolis. 

The  westward  movement  of  barley  cultivation  is  indicated  in  Table 
3.  showing  the  acreage  and  production  of  the  principal  States  at 
Ift-year  intervals  since  1889. 

18,  e2d  Code.,  3d  bcsh.,  1013,  p.  zees 
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PRODUCTION  IN  CANADA.  I 

In  Canada  the  production  of  barley  has  not  increased  so  rapidly  l< 
in  the  United  States.  In  1871  the  total  production  wi^  ll,496.i>> 
bushels;  in  1891,  17^22,000  bushels,  and  in  1910,  a  short-crop  year. 
28,846,000  bushels.  In  1918,  a  record  year  in  Canada,  77,28T,IX>| 
bushels  (a  little  over  one-fourth  the  American  crop)  were  produced 
on  2,646,000  acres.  In  the  decade  prior  to  1916  the  acreage  in  barlej 
was  almost  stationary,  but  it  has  since  increased  considerably.  Tbe 
acreage,  production,  and  yield  per  acre  for  Canada  as  a  whole  since 
1908  are  shown  in  Table  2,  and  by  Provincea  since  1890,  in  Table  4. 

Formerly  the  most  important  barley-producing  Province  was  On- 
tario, but  from  1890  to  1915  its  acreage  materially  declined,  while 
its  production  remained  around  15,000,000  bushels.  This  Province, 
together  with  Quebec  (producing  between  2,000,000  and  3,000,000 
boshels  annually),  has  long  been  noted  for  its  excellrat  barley.  Be- 
fore 1890  large  quantities  of  the  grain  were  exported  from  eastern 
Canada  to  the  United  States,  where  it  was  converted  into  malt. 

Most  of  Canada's  barley  is  now  raised  in  the  prairie  Provinces, 
where  its  production  has  rapidly  increased.  In  1919  these  three 
Provinces  harvested  41,000,000  bushels,  of  which  Manitoba,  the  prin- 
cipal producer,  grew  over  18,000,000  bushels.    By  American  maltsters 
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*'  Manitoba  "  barley,  or  the  barley  of  western  Canada,  is  considered 
to  be  a  feeding  grade,  though  it  is  in  demand  in  England  for  brew- 
ing purposes.  The  early  maturity  of  barley,  its  usefulness  as  a 
^  catch  crop  ^  and  as  a  means  of  keeping  down  weeds,  its  value  in 
more  northern  regions  as  a  substitute  for  com — such  factors  are 
ioubtless  increasing  the  acreage  in  Canada.  There  it  is  sometimes 
^rown  as  the  first  crop  on  newly  broken  sod,  though  a  coarse  grade 
[)f  barley  results.  Frost  damage,  affecting  its  germinating  power, 
frequently  renders  this  barley  unavailable  for  malting  purposes. 

Fable  4. — Acreage  and  production  of  barley  in  Canada,  by  Provinces,  1891-1919, 

[From  Canada  Yearbooks  and  Censoa  and  Statistics  Monthly.] 

ACREAGE. 


Provfnop. 

1010 

1017 

1015 

1010 

1001 

1891 

Canada. . .  . 

2,645,500 

2,302,200 

1,500,850 

1,286,611 

871,800 

868,464 

^aebee. 

334,802 
see, 183 
808,947 
402,586 
414,213 
40,680 

165,600 
861,000 
706,000 
660,000 
472,100 
15,600 

85,000 
440,000 
400,000 
287,000 
185,000 

13,350 

101,728 
503,120 
416,016 
130,621 
121,435 
141682 

104,135 
586,010 
180,673 

}         23,807 

10,066 

04,464 

681,073 

iranftnhft 

56;  505 

Saf¥HnNrwiai 

Ubvta 

8,467 

An^thfir. 

27,066 

PRODUCTION  (BUSHELS). 


Ctnebec... 

'Ontario.. 

Manitoba. 

Baskatdt 

Alberta.. 

All  other. 


58,336,000 


5,237,000 
13,808,000 
18,826,000 

9,236,000 
10,562,000 

1,172,000 


55,067,360 


3,063,600 
11,191,000 
15,080,000 
14,067,900 
10,386,200 
419,050 


53,331,800 


3,356,000 
15,360,000 
17,763,000 
10,570,300 

6,084,000 
300,100 


.38,846,436 


3,378,873 
14,065,337 
6,606,634 
8,061,007 
3,480,165 
364,030 


32^234,866 


} 


3,535,507 

16,067,863 

3,666,808 

474,554 

459,550 


17,223,796 


1,580,197 

13,419,854 

1,453,483 

216,460 

565,351 


The  yield  of  barley  per  acre  is  slightly  larger  in  Canada  than  in 
the  United  States  (see  Table  2) .  In  the  period  1908  to  1919,  inclu- 
sive, the  average  yield  per  acre  in  this  country  was  24.9  bushels, 
compared  with  an  average  yield  in  Canada  of  25.7  bushels.  Except 
in  California,  the  yield  in  the  important  barley-producing  Provinces 
of  Canada  is  clearly  above  that  of  the  chief  barley  sections  in  this 
coantry,  but  there  is  not  the  striking  difference  in  productivity  that 
is  found  when  comparing  the  yield  of  wheat,  oats,  flaxseed,  and 
potatoes  in  the  two  countries. 


TRADE  OF  THE  UNITED  STATES  AND  CANADA. 

Reference  has  already  been  made  to  the  fact  that  prior  to  1890 
large  quantities  of  Canadian  barley  were  regularly  imported  into 
the  United  States  (See  Table  5)  where  it  was  mixed  with  the  barley 
of  the  Northeast  and  used  in  the  manufacture  of  malt.  In  New 
York  State  the  malt  industry  became  well  established.  Under  the 
import  duty  of  10  cents  a  bushel  (reduced  from  15  cents  by  the  act 
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of  1888)  the  amount  of  Canadian  barley  used  by  the  malt  mannfic- 
turers  ranged  annually  from  8  to  11  million  bushels.  At  the  saw 
time  the  duty  upon  barley  malt  was  fixed  at  20  cents — a  prohibititr 
differential.  Most  of  the  imported  grain  entered  the  United  Stai^ 
at  Buffalo  and  Oswego.  In  1890,  for  instance,  3,196.400  bushels  w«r 
entered  at  Buffalo,  3,303,956  bushels  at  Osw^o,  and  2,386,117  bushels 
at  Niagara.  In  1882,  v/hem  over  12,000,000  bushels  were  imponcil 
4,449,400  bushels  entered  at  Oswego,  1,997,008  bushels  at  Bufiulu. 
1,207,486  bushels  at  Detroit,  and  1.456,86S  bushels  at  the  Lake  Huron 
ports  of  Michigan, 

Table  5. —  Trade  in  barlcj;  and  barleji  malt:  United  Slate*  and  Canada 
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Following  the  tariff  legislation  of  1890,  which  raised  the  duty  on 
barley  to  30  cents  a  bushel,  imports  rapidly  declined  and,  after  1897, 
l>ecame  insignificant  in  amount.  The  new  duty  virtually  cut  off 
the  supply  of  high-grade  Canadian  barley,  and  the  maltsters  were 
obliged  to  look  to  the  grain-growing  States  of  the  northern  Missis- 
sippi Valley  for  their  raw  material.  In  New  York  and  other  eastern 
States  the  malt  industry  declined  in  importance,  while  in  Illinois, 
Wisconsin,  and  Minnesota  it  received  a  fresh  stimulus.  In  1890 
there  were  82  malting  establishments  in  New  York  State,  with  a  total 
product  valued  at  $9,865,000.  In  1905  the  number  of  establishments 
had  fallen  to  43  and  the  total  value  of  their  products  to  $7,037,000. 
During  the  same  period  the  number  of  establishments  in  Wisconsin 
increased  from  15  to  29  and  the  value  of  their  products  from  $2,472,- 
000  to  $8,740,000  (see  Table  6).  It  should  be  noted  that  in  those 
States  where  there  was  a  decline  in  the  number  of  malting  establish- 
ments or  in  the  value  of  their  production,  the  fact  of  a  decrease  can 
not  be  taken  in  all  cases  as  indicating  the  actual  decrease  of  the  in- 
dustry, for  the  reason  that  a  large  number  of  the  principal  brewers 
in  the  United  States  made  their  own  malt,  and  this  practice  prob- 
ably prevailed  more  generally  in  1905  than  in  1890.  In  New  York 
State,  however,  the  decline  of  the  industry  was  not  only  relative  but 
absolute. 


Table  C — Production  of  malt  in  the  United  States,  by  States,  1890,  1900,  1905, 

and  1914. 


[From  United  States  CensuB  of  Manufactures.] 

State. 

Number  of 
establishments. 

Value  of  product. 

1890 

1900 

1906 

1914 

1890 

1900 

1905 

1914 

f'alifomia 

7 
23 

5 
14 

5 

21 
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8 
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8552,872 
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8 
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29 
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741,430 

241,932 

313,803 

6,918,025 

1,166,268 

452,765 

4,089,715 

526,963 

544,599 
1,197,639 

867,478 
7,037,043 
1,135,725 

815,779 
8,740,103 
1,198,240 
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5,637,000 

Missouri 

U 
82 
22 
13 
15 
8 

N'«wYork 

12,381,000 
771,000 
100,000 

Ohio 

Pnqtjiylvixili^^ 

Wbconsin.../. 

15,533,000 
1,640,000 

AUotber  States 

While  the  production  of  barley  in  the  eastern  States  declined,  prob- 
ably through  the  operation  of  the  same  forces  that  caused  the  west- 
ward shift  of  grain  production,  there  was  a  notable  increase  in  the 
production  of  the  States  to  the  west.  In  the  northern  part  of  the 
Mississippi  Valley  is  produced  barley  capable  of  producing  malt  of 
high  diastatic  power,  somewhat  similar  to  that  of  Ontario.    In  part, 
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the  duty  was  directly  responsible  for  the  increase  in  barley  produc- 
tion; it  effectively  prevented  the  importation  of  several  million 
bushels  every  year.  But  for  the  most  part  the  more  recent  increase 
in  production  were  due  to  the  larger  use  of  barley  as  a  stock  feed,  in 
regions  where  com  production  is  unprofitable. 

Exports  of  barley  have  greatly  increased  since  1890,  while  imports 
have  become  insignificant  (see  Table  5).  During  the  decade,  19CH) 
to  1910,  exports  were  almost  as  large  as  imports  for  the  decade,  18S0 
to  1890.  In  Canada,  however,  the  tendency  prior  to  the  World  War 
was  in  the  opposite  direction.  From  1890  to  1912  exports  greatly 
declined  and  imports,  coming  almost  entirely  from  the  United  States, 
tended  to  increase.  Clearly,  the  effect  of  the  American  import  duty 
after  1890  was  to  deprive  Canada  of  her  most  important  foreign  mar- 
ket and  to  make  the  production  of  barley  less  profitable.  In  Ontario 
and  Quebec,  then  the  principal  barley-producing  Provinces,  farmers 
began  to  give  more  attention  to  other  products. 

Notwithstanding  the  fact  that  brewers  and  maltsters  of  the  Central 
and  Eastern  States  have  constantly  complained  of  the  scarcity  of 
high-grade  barley,  a  large  portion  of  the  barley  exports  from  the 
United  States  consists  of  malting  barley.  This  peculiar  condition 
has  arisen  from  the  unfavorable  location  of  the  chief  malting  centers 
with  respect  to  the  barley-producing  areas  of  the  extreme  West 
Barley  of  the  type  preferred  by  European  brewers  is  now  grown  in 
the  far  western  States,  particularly  California,  too  far  distant  from 
the  malting  centers  of  the  East  and  Middle  West  to  permit  the  trans- 
portation  of  the  grain  by  raU  except  in  years  when  the  price  become 
exceedingly  high.  European  brewers  generally  prefer  barleys  that 
yield  malt  of  lower  diastatic  power,  i.  e.,  of  low  nitrogen  but  hi^ 
starch  content.  American  brewers  generally  favored  barley  of  the 
opposite  characteristics  (of  the  type  grown  in  the  upper  Mississippi 
Valley) ;  such  malt  was  mixed  with  other  cereals,  principally  com 
grits,  and  was  used  particularly  for  clear  bottle  beers.  Accordingly, 
much  of  the  crop  of  the  Pacific  States  is  exported,  chiefly  to  Great 
Britain.^  And  it  is  this  far  western  barley  that  maintains  the  export 
trade.  Since  1900,  in  each  year  when  exports  have  been  less  than 
10,000,000  bushels,  by  far  the  greater  part  of  the  barley  exports  of 
the  United  States  have  been  made  from  the  customs  districts  of  the 
Pacific  coast.  In  1901,  for  instance,  barley  exports  from  the  Pacific 
coast  (chiefly  from  San  Francisco)  represented  78  per  cent  of  the 
whole ;  in  1902,  97  per  cent ;  in  1903,  92  per  cent ;  in  1904,  97  per 
cent;  in  1907,  80  per  cent;  in  1908,  91  per  cent;  in  1909,  92  per  cent; 
in  1910,  90  per  cent;  in  1911,  97  per  cent;  in  1912,  92  per  cent;  in 
1914,  86  per  cent ;  and  in  1915,  73  per  cent. 

f  The  preference  of  European  buyers  was  forcibly  shown  in  the  crop  year  191^1920, 
when  many  Pacific  Coast  dealers  exported  the  looBd  barley  and  brought  in  for  feeding 
purposes  considerable  quantities  of  Eastern  barley. 
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Thus  much  of  the  barley  of  the  United  States  ia  ordinarily  not 
vailable  for  the  principal  malsters  and  brewers  in  the  interior,  on 
ecoimt  of  the  costs  of  rail  transportation.  But  within  recent  years 
irge  quantities  of  Pacific  Bay  Brewing  barley  were  shipped  by 
rater,  or  by  rail  and  water,  to  the  Atlantic  seaboard.  By  changing 
heir  methods  Eastern  maltsters  were  able  to  use  this  grain  with  ex- 
ellent  results.  In  the  years  1906  and  1918,  however,  more  than  17,- 
■00,000  bushels  were  exported  from  the  United  States  and  most  of  the 
rrain  passed  through  Atlantic  rather  than  Pacific  ports.  These  ex- 
x>rts  were  made  on  account  of  unusually  lai^  crops,  which  tem- 
lorarily  reduced  the  price  in  eastern  markets  to  an  export;  basis. 
But  in  normal  years  only  the  bariey  grown  in  the  extreme  West  is 
"fpularly  on  an  export  basis.  The  significance  of  this  fact  will  be 
readily  apparent  when  studied  in  connection  with  barley  pricea 

Taale  7. — Export*  of  barley  from  the  United  Stale*,  by  cv*tom»  dittrictt, 

1905-1919. 
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COMPARATIVE  PRICES. 

Grades  and  warketa. — The  only  quotations  that  can  be  used  for 
comparative  study  are  those  of  the  western  markets,  Winnipeg  (for 
barley  in  store  at  Fort  William  and  Port  Arthur)  and  Milwaukee.* 

>  In  Baffalo.  the  Btandard  qnoUtioD  is  for  "  maltlDB  barley."  Owtns  to  the  wide  nDge 
In  the  quklltr  o(  barley  that  maj  be  aiwd  for  malting,  there  I(  much  Tarintloik  in  prleea 
of  the  cniD  that  falla  wltbln  this  grade.  In  the  Toraoto  market  the  standard  quotatloD 
!■  tor  No.  2  Oataiio  As  defined  br  the  Canadian  Inapectlou  and  sales  set,  barley  of 
ttla  trade  "  shall  be  leaaonabl;  cleaa  and  Mund,  but  not  bright  and  plump  Hiough  to 
V  graded  aa  No.  1.  and  shall  be  reasoaBbly  free  from  other  grain,  and  weigh  not  less 
Uian  48  pounds  to  the  bushel."  Report  of  the  Canadian  Department  ot  Labor  on 
"Conpamtlve  prices  Canada  and  the  United  States,"  IBll,  p.  18.  The  absence  of  a 
deSnlte  standard  In  the  BalTalo  market  renders  Impossible  any  careful  comparlaon  ot 
Mrlry  pricea  In  Bnffala  and  Toronto.  Llkeirlae,  Chicago  quataUona  are  valueless  for 
'be  pnamt  purpose,  because  in  that  market,  aa  In  practlcallf  alt  other  markets,  barlsy 
lanld  br  aamidc  and  tha  qnotatlani  preaent  a  wide  range   tram  feed  to  b««t  malting. 
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Both  markets  are  prominent  in  the  barley  trade,  and  the  kind  o! 
barley  for  which  the  quotations  are  given  is  used  in  the  manuf actnit 
of  malt.    It  must  be  noted,  however,  that  Manitoba  barley,  even 
though  it  sometimes  sells  at  a  premium  in  the  British  markets*  is 
like  the  barley  of  Ontario,  highly  regarded  by  the  American  mal;- 
sters.    But  a  comparison  of  Toronto  and  Buffalo  prices  shows  sub- 
stantially the  same  relationship  as  exists  between  Winnipeg  and  Wt- 
waukee  quotations.    In  Winnipeg  the  standard  quotation  is  for  N 
3  Western,  which  includes  ^  shrunken  or  otherwise  slightly  dam; 
barley,  weighing  not  less  than  45  pounds  to  the  bushel.     In  ^litj 
waukee  No.  3  barley  includes  "  dightly  shrunken  or  otherwise  slightl; 
damaged  barley,  not  good  enough  for  medium,  and  not  scoured 
clipped,"  weighing  not  less  than  44  pounds  to  the  measured  bushel' 
In  both  coimtries,  however,  sales  are  by  weight,  upon  the  basis  of  a ! 

■ 

bushel  of  48  pounds.  i 

In  considering  the  effect  of  the  import  duty  upon  Milwaukee  prices,  \ 
it  should  be  borne  in  mind  that  the  freight  rates  from  the  producing 
sections  of  the  western  Provinces  were  substantially  the  same  to  For 
William  and  Milwaukee,  and  that  the  lake  freights  between  the  two 
markets  were  from  1  to  3  cents  per  bushel.  CJonsequently  there  is  no 
occasion  for  a  considerable  and  continuous  disparity  in  the  Winnipeg 
and  Milwaukee  quotations,  for  comparable  grades,  except  in  so  far 
as  they  are  caused  by  the  import  duties.  It  is  true  that  Milwaukee 
is  a  great  "  cash  "  or  consuming  market,  while  Winnipeg  is  essen- 
tially a  primary  market ;  and  that,  by  reason  of  car  shortages,  quick 
changes  in  market  prices,.and  traffic  congestion,  '^  spot  '^  stocks  often 
command  a  considerable  premium.  But  price  differences  arisng 
from  such  causes  seldom  are  long  maintained.  If  barley  of  a  given 
quality  irregularly  exported  to  Europe  from  certain  sections  of  this 
country,  as  from  California,  it  is  obvious  that  the  price  of  barley  (of 
the  same  quality)  in  those  sections  is  unaffected  by  import  duties 
On  the  other  hand,  if  the  price  is  too  high  to  permit  exportation,  and 
is  higher  than  the  price  in  Canada  by  more  than  the  cost  of  transpor- 
tation, then  it  may  be  concluded  that  the  import  duty  has  affected  tiie 
price. 

Prices  and  import  duties. — ^A  comparison  of  the  prices  in  the  two 
markets  during  1906  to  1916  (on  the  opening  market  day  of  each 
month)  shows  that  the  Milwaukee  price  exceeded  the  Winnipeg 
price  120  times  for  a  total  of  l,993f  points,  while  the  Winnipeg  price 
exceeded  the  Milwaukee  price  8  times  for  a  total  of  19}  points.  The 
results  may  be  summarized  in  greater  detail  as  follows : 

•Fifty-ninth  Annual  Report  of  the  Chamber  of  Commerce  of  the  city  of  Milwaokee, 

p.  eo. 
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Number  of  times. 

prices  were  higher 120 

'  5  cents  or  less 21 

*  more  than  5  and  less  than  10  cents 18 

r  10  to  20  cents 46 

r  20  to  30  cents 18 

f  30  to  40  cents 9 

y  40  to  50  cents 2 

^  50  to  60  cents 3 

Ijy  60  to  70  cents 3 

Ipe^  prices  were  higher ^ ^ 8 

3y  5  cents  or  less 7 

By  more  than  5  and  less  than  10  cents 1    . 

as  were  the  same  in  both  markets 2 

es  were  not  comparable 2 

.Tie  only  year  in  which  the  prices  in  the  two  markets  were  on  an 

>roximate  level  was  1906,  when,  for  a  portion  of  the  year,  at  least, 

I  price  of  barley  in  Milwaukee  was  on  an  export  basis.    In  that 

ar  a  record  crop  was  harvested  in  the  United  States  and  barley 

ports  were  unusually  large,  the  shipments  from  the  Pacific  coast 

Btricts  comprising  only  15  per  cent  of  the  whole.    In  Canada  there 

as  a  shortage  of  barley  and  nearly  2,000,000  bushels  were  imported 

com  the  United  States.    In  all  other  years  the  Milwaukee  price  was 

lell  above  the  Winnipeg  price,  except  for  three  scattered  monthly 

potations.    Of  the  120  times  that  the  Milwaukee  quotations  exceeded 

liose  at  Winnipeg,  46  times  were  for  10  to  20  cents,  18  times  for  20 

h)  30  cents,  and  17  times  for  more  than  30  cents." 

The  Milwaukee  price  frequently  exceeded  the  Winnipeg  price  by 
the  full  amount  of  the  duty  (30  cents  from  1897  to  October  3,  1913, 
15  cents  per  bushel  thereafter).  The  greatest  excess  occurred  during 
the  crop  year  1911-1912,  as  a  result  of  a  short  American  crop.  The 
barley  imports  in  that  year  (2,768,474  bushels)  were  greater  than 
the  combined  imports  of  the  preceding  15  years. 

After  the  tariff  legislation  of  October,  1913,  which  reduced  the 
duty  on  barley  from  30  to  15  cents  a  bushel,  the  Milwaukee  price 
again  exceeded  the  Winnipeg  price  by  more  than  the  full  amount  of 
the  duty.  In  the  subsequent  period,  when  both  the  lake  region 
and  the  Canadian  west  were  exporting  barley,  the  excess  of  the  Mil- 
waukee over  the  Winnipeg  quotations  was  greatly  reduced. 

**No  attempt  will  l)e  made  to  compare  Milwaukee  and  Winnipeg  quotations  with  the 
quotations  of  the  Liverpool  market  In  that  market  the  receipts  of  Canadian  and  Missis- 
KiV»lA  Valley  barley  have  been  too  small  and  irregular  to  make  such  comparisons  possible ; 
forthermore,  tbere  is  the  difficulty  growing  out  of  the  lack  of  standardisation  in  grades. 
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Table  8. — Cash  prices  of  barley  in  Winnipeg  and  Milwaukee  on  the  openifj, 
market  day  of  each  month,  and  the  advance  of  MUwaukee  over  Witmpr 
prices,  1906-1916, 


Month. 


January... 
Febniary. 
Karah..:.. 

fc::: 

June 

July 

Augnst.... 
September 
October... 
November 
December. 


1906 


WfamJ- 


10.38 
.39 
.99 
.38 
.43 
.43^ 
.43 
.43 
.37* 
.40 
.43 
.43 


Mil- 
wau- 
kee. > 


W).38 
.40 
.37 
.37i 
.40 
.44 
.45 
.40 
.38 
.38 
.48 
.44 


Ad- 


of 

Mll- 
waor 


over 

Wtaml- 

peg. 


C^»nCv. 


1 

-3 
-3 

J 

1 
3 


1907 


Wlmil' 
peg- 


ID.  43 
.43 
.43 
.43 
.44 
.44 
.54 
.54 
.51 
.60 
.63 
.50 


ICfl- 

wan- 

kee. 


10.45 
.49 
.61 
.63 
.68 
.68 
.65 
.53 
.78 
.90 
.75 
.80 


Ad- 


Of 

101- 
wao- 
kee 
over 
Wimii- 

peg 


Omlf. 

8 

7 

10 

31 

34 

34 

11 

-3 

37 

31 

13 

30 


1908 


Wtamf- 
peg- 


10.46 
.56 
.49 
.49 
.50 
.45 
.44 

.48 
.54 
.51 
.46 


Mil- 
wau- 
kee. 


80.80 
.78 
.74 
.64 
.64 
.57 
.54 
.57 
.61 
.57 
.531 
.57 


Ad- 
vance 
of 
MIl- 


Wimii- 


kee 

over 

Whml- 


34 
30 
35 
15 
14 
13 
10 

13 
8 

1? 


1909 


Ad- 

of 

MO- 

kee 

WiBITr 
pel 


90.60 
.68 
.65 
.63 
.6^ 
.73 
.63 
.63 
.56 
.56 
.56 
.60 


11 

14 
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4 

15 


Month. 


1910 


1911 


1913 


1913 


Jannaiy.... 
February.. 

March 

April 

M& 

June 

July 

August 

September. 
October.... 
November. 
December.. 


10.45 
.481 
.48 
.47} 

•^ 
.43 

.50 

.47 

.47 

.47 

.47 

.46) 


10.64} 
.66 
.68 
.63 
.60 
.57 
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.60 
.67 
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.76 
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1.37 

1.18 

1.35 

1.35 

1.30 

.90 

.68 

.63 

.63 

.63 

.50 


63 
60 
55 

60 
56 
58 
33 
17 

0} 
13 

7 
15 


10.' 


I0l«1 
.63 
.50 


f 

.63 
.61 


.71 
.73 
.67 
.60 
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March 

April 

May 
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I  Price  quotations  for  Western  No.  8  barley  on  the  first  market  day  of  each  month  as  givsiin  theaooaa] 
reports  of  the  Oanadian  Department  of  Labor  on  "  Wholesale  prices." 

i  Lowest  price  quotations  on  Low  Grade  Na  3  barley  on  the  first  market  day  of  each  month  as  gtvenin 
the  Milwaukee  Dally  Commereial  Letter. 
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FLAXSEED  AND  LINSEED  OIL. 

SUMMARY  AND  CONCLUSIONS. 

Flaxseed  has  been  essentially  a  pioneer  crop,  thriving  on  the  fron- 
tier and  moving  with  it.  Because  of  the  competition  of  newer 
regions,  the  greater  comparative  advantage  of  wheat  and  other  crops, 
and  also  because  of  the  unpopularity  of  the  crop  among  farmers  on 
account  of  flax  wilt  and  other  factors,  the  production  of  flaxseed  in 
the  United  States  since  1908  has  been  declining.  The  Dakotas,  Min- 
nesota, and  Montana  now  produce  nearly  all  of  the  domestic  crop. 

Until  1909  (barring  occasional  years  when  there  was  a  shortage 
in  production)  a  great  deal  of  flaxseed  was  exported  from  the  United 
States.    After  1908,  however,  the  decline  in  domestic  production  and 
the  growing  demand  for  linseed  products  caused  the  United  States 
to  become  essentially  a  flaxseed-importing  country.    By  1914  it  had 
become  dependent  upon  foreign  sources  for  about  half  its  require- 
ments.   Within  recent  years  Canada's  surplus  has  not  been  sufficient 
to  meet  the  American  shortage,  and  most  of  the  imports  now  come 
from  Argentina,  which  has  become  the  world's  chief  source  of  supply. 
Practically  all  of  the  domestic  crop,  except  the  small  portion 
retained  for  seeding  purposes,  finds  its  way  to  the  American  lin- 
seed  oil  mills.    It  is  estimated  that  the  annual  requirements  of  these 
mills  is  from  28,000,000  to  30,000,000  bushels,^  while  the  domes- 
tic production  is  around  10,000,000  bushels.    Moreover,  because  of 
the  shortage  and  high  price  of  flaxseed,  the  use  of  domestic  and  im- 
ported substitute  oils  and  adulterants  has  been  greatly  increasing. 
In  the  fiscal  year  1920  imports  of  flaxseed  amounted  to  $76,844,667. 

Only  three  countries — ^Argentina,  British  India,  and  Canada — 
produce  a  large  surplus  of  flaxseed,  and  their  surplus  fluctuates 
greatly  from  year  to  year.  Formerly  Russia  was  also  a  large  ex- 
porter. The  principal  countries,  other  than  Canada,  from  which  it 
has  been  imported  are  Argentina  and  British  India.  Until  1912  most 
of  the  flaxseed  imported  from  these  countries  was  crushed  by  eastern 
mills.  Thereafter  a  great  deal  was  regularly  imported  from  Canada 
and  Argentina  into  the  western  lake  region  also,  in  response  to  the 
demands  of  the  western  linseed  oil  mills. 

The  Canadian  import  duty  of  10  cents  a  bushel  and  the  American 
duties  of  25  cents  (act  of  1897)  and  20  cents  (act  of  1913)  have  had 

1  Yearbook   1017,  U.  S.  Department  of  Agriculture,  p.   528. 
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little  effect  upon  the  movement  of  flaxseed  across  the  boundary  liot 
Imports  into  Canada  have  been  insignificant,  while  the  United  States 
has  imported  a  constantly  increasing  proportion  of  its  supply,  despite 
the  import  duties.  During  the  period  1914-1920,  about  80  per  cent 
of  Canada's  entire  crop  moved  to  the  United  States,  the  annual  value 
of  the  Canadian  imports  ranging  between  $4,750,000  and  $17,334,000. 

Prior  to  about  1906  Canada's  production  was  insignificant.  In 
the  period  1905-1912  there  was  a  rapid  increase  in  the  Canadian 
acreage,  production,  and  exports.  This  increase  was  followed  by  & 
material  decline  during  1913*1917.  Again  in  1918,  1919,  and  1920 
Canada's  acreage  was  greatly  increased.  Approximately  85  per  cent 
of  her  crop  is  produced  in  the  Province  of  Saskatchewan. 

On  account  of  the  higher  yield  per  acre  in  Canada,  the  cost  of  pro- 
duction is  probably  lower  in  that  country  than  in  the  United  Stat«& 
Moreover,  her  flaxseed  is  generally  of  a  better  quality,  and  a  mnch 
larger  proportion  of  the  crop  is  of  the  higher  grades. 

Since  1909  Canada  has  been  essentially  a  flaxseed  exporting 
country,  and  her  import  duty  of  10  cents  has  had  no  appreciable  effect 
upon  the  Winnipeg  price. 

From  1906  to  1908,  inclusive,  the  flaxseed  of  the  United  States  was 
on  an  export  basis,  and  the  Minneapolis  price  was  not  greatly 
affected  by  the  American  import  duty  of  26  cents.  But  in  the  period 
1909  to  1916,  inclusive,  the  Minneapolis  price  regularly  exceeded  tiie 
Winnipeg  price ;  and  in  every  year  the  excess  was  sufficient  to  cause 
large  importations  notwithstanding  import  duties. 

It  is  obvious  that,  owing  to  the  decline  in  American  production 
and  the  growing  demand  for  linseed  products,  the  flaxseed  produceis 
of  the  Northwest  were  greatly  benefited  by  the  import  duties  during 
the  years  1909  to  1916,  and  that  they  received  a  greater  benefit  from 
the  duty  of  25  cents,  while  in  force,  than  they  would  have  received 
from  a  duty  of  20  cents. 

It  is  impossible  to  estimate  the  precise  amount  of  benefit  that  the 
producers  of  flaxseed  have  derived  from  import  duties.  Under  com- 
plete freedom  of  trade  there  would  be  scarcely  any  difference  be- 
tween the  Winnipeg  and  Minneapolis  prices  of  comparable  grades  of 
flaxseed,  because  the  freight  rates  from  the  flaxseed-producing  areas 
of  Saskatchewan  to  Fort  William  and  Minneapolis  were  the  same. 
In  the  period  1909  to  1916  the  Minneapolis  price  would  have  been 
lower  and  the  Winnipeg  price  higher.  But  from  1915  on,  American 
market  prices  were  based  largely  not  on  Canadian,  but  upon  Argen- 
tine flaxseed,  of  which  there  were  imported  3.9  million  bushels  in 
1916,  11.4  millions  in  1916,  5  millions  in  1917,  7.2  mUlions  in  1918, 
6.9  millions  in  1919,  and  22.2  million  bushels  in  1920.  The  Ar- 
gentine product  has  been  finding  its  way  to  western  oil  mills  besides 
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supplying  the  bulk  of  the  eastern  requirements.  To  an  increasing 
ext€fnt,  therefore,  the  price  of  Canadian  and  American  seed  at  Min- 
neapolis tends  to  equal  the  price  of  Argentine  seed  laid  down  at  the 
same  point.  If  the  Argentine  product  moves  to  the  United  States, 
over  the  tariff  barrier,  rather  than  to  the  free  markets  of  Great  Britain 
(ocean  freights  usually  being  approximately  the  same  to  both  coun- 
tries), obviously  it  is  because  prices  in  the  United  States  are  corre- 
spondingly higher.  It  is  also  apparent  that  American  consumers  of 
linseed  products  paid  this  higher  price  for  their  entire  supply, 
domestic  as  well  as  foreign.  The  excess  was  paid  in  part  to  domestic 
producers  and  in  part  to  the  Federal  Treasury  in  the  form  of  import 
duties  upon  the  imported  flaxseed.  A  customs  revenue  of  from  1  to 
5^  million  dollars  was  annually  derived  from  this  source  during  the 
years  1911-1920. 

Finally,  it  should  be  noted  that  the  import  duty  of  26  and  20 
cents  per  bushel  constituted  only  a  small  proportion  of  the  market 
price,  and  the  fluctuations  from  season  to  season,  often  froih  month 
to  month,  are  greatly  in  excess  of  this  amount.  The  duties  have  had 
no  appreciable  influence  in  halting  the  decline  in  flaxseed  production. 
And  because  of  the  unpopularity  of  the  crop  among  farmers  it  is 
doubtful  whether  even  a  considerably  higher  rate  of  duty  would 
effect  an  increase  in  production.  Flaxseed  culture  has  been  tried  in 
turn  and  abandoned  in  nearly  all  of  the  older  agricultural  regions  of 
the  United  States. 

For  the  western  flaxseed  crushing  industry,  as  well  as  allied  in- 
dustries in  the  West,  this  progressive  decline  in  the  national  produc- 
tion has  created  a  serious  problem.  These  industries  were  originally 
located  in  the  interior,  near  the  principal  sources  of  the  domestic  raw 
material.  Not  only  is  the  price  of  their  flaxseed  now  increased  by 
freight  charges  from  the  seaboard,  but  they  are  also  at  a  similar  dis- 
advantage in  shipping  linseed  oil  and  oil  cake  to  the  principal 
domestic  and  foreign  markets. 
1823*— 20 0 


THE  FLAX  PLANT— ITS  USES  AND  CHARACTERISTICS. 

Uses. — ^The  flax  plant  is  the  source  of  two  distinctly  different 
products — a  fiber  derived  from  the  straw  and  a  seed  containing  an 
oil  of  superior  drying  qualities.^  This  flaxseed  or  linseed  oil  is  used 
chiefly  in  the  manufacture  of  paints,  varnishes,  and  printer's  ink, 
and  also  in  many  other  products,  such  as  oiled  fabrics,  oilcloth, 
linoleum,  imitation  and  patent  leather,  waterproof  clothing,  oilskins, 
and  soap.  It  is  worthy  of  note,  in  connection  with  the  tariff  prob- 
lem, that  for  one  or  other  of  its  various  uses  a  number  of  substitute 
oils  and  adulterants  are  available,  and  such  substitutes  are  exten- 
sively employed  when  linseed  prices  become  too  high.  The  extraction 
of  the  oil  leaves  a  by-product,  linseed  oil  cake  or  meal,  which  is  used 
as  a  stock  feed. 

Grovm  either  for  -fiber  or  seed.-^One  of  the  peculiarities  of  the  flax 
plant  is  that  the  same  crop  can  not  be  commercially  grown  for  both 
fil>er  and  seed.  Different  varieties  are  used  for  these  purposes.  When 
grown  for  fiber,  from  80  to  90  pounds  of  seed  are  sown  to  the  acre, 
the  long  slender  plants  are  pulled  by  hand  before  the  seed  is  fully 
ripe,  and  in  consequence  the  quality  of  the  seed  is  impaired  while  its 
i|uantity  is  diminished. 

On  the  other  hand,  the  cultivation  of  flax  for  seed  requires  a  seed- 
ing of  only  15  to  20  poimds  to  the  acre.  The  varieties  grown  for 
seed  produce  shorter  and  more  branching  plants,  with  many  seeds ; 
and  the  numerous  branches  tend  to  make  the  fiber  in  the  main 
stalk  coarse  and  uneven.  This  gives  a  larger  yield  in  seed  but  a 
coarser  straw ;  and  the  subsequent  cutting  and  thrashing  of  the  crop 
l>y  machinery  tends  to  destroy  the  value  of  the  straw  for  textile  uses. 
It  follows,  therefore,  that  flax  is  almost  universally  grown  either  for 
the  fiber  primarily,  or  exclusively  for  the  seed.*  In  European  coun- 
tries, and  in  Japan,  it  is  cultivated  chiefly  for  the  fiber ;  in  the  United 
States,  Canada,  Argentina,  and  British  India  it  is  cultivated  almost 
entirely  for  seed.  Russia  is  the  only  country  which  produces  large 
quantities  of  both  seed  and  fiber.  Although  the  climate  of  parts  of 
the  United  States  and  Canada  is  well  adapted  to  fiber-flax  culture, 
the  large  amount  of  hand  labor  involved  in  its  production  has  pre- 
vented the  development  of  the  industry  in  these  countries.    Flaxseed, 

'"The  asefalness  of  linseed  oil  in  the  industries  is  based  upon  the  property  of  the 
oil  to  dry  to  a  tough  elastic  film  when  exposed  in  thin  layers  to  the  action  of  the  air. 
This  film  Is  resistant  to  the  effects  of  heat  and  moisture  in  the  outside  elements  to  a 
remarkable  degree,"— U.  S.  Dept.  of  Agr.  Bui.  655. 

'Small  quantities  of  seed  are  obtained  as  a  by-product  of  fiber  culture,  while  straw, 
the  by-product  of  flaxseed  culture,  is  used  to  some  extent  in  the  United  States  in  the 
maoafacture  of  rugs,  insulation  boards,  upholstery,  tow,  and  oakum. 
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however,  is  grown  under  the  extensive  methods  characteristic  of  small 
grain  cultivation. 

Flaxseed  primarily  a  frontier  crop, — ^Flaxseed  is  a  favorite  "  sod 
crop ''  in  the  west  North-Central  States,  and  the  bulk  of  the  domestic 
crop  is  grown  on  this  newly  broken  sod.  A  good  wheat  crop  can 
not  be  grown  on  such  land  until  the  second  year.  Some  com  may 
be  grown  the  first  season,  but  the  yield  is  much  smaller  than  when 
this  crop  is  grown  on  older  land.  Com  also  is  not  a  profitable 
crop  in  much  of  the  present  flax  area.  The  ready  adaptability  of 
virgin  sod  land  to  flaxseed  culture,  the  high  price  and  marketable 
character  of  the  product,  the  fact  that  the  first  harvest  will  pay  at 
least  for  the  cost  of  breaking  and  that  it  is  better  adapted  than  per- 
haps any  other  crop  to  rotting  prairie  sod  in  preparation  for  succeed- 
ing grain  crops — ^these  factors  have  made  it  especially  alluring  to  the 
pioneer  farmer  in  those  sections  where  the  climate  has  been  favorable 
to  grain  production.  The  short  season  required  for  the  maturity  of 
flaxseed  enables  him  to  seed  it  on  late  breaking.  With  it  he  can  break 
more  land  each  year  and  still  put  it  into  crops  than  in  the  case  of  any 
other  grain.  Sooner  or  later,  however,  continuous  cropping  has  al- 
ways resulted  in  losses  from  flax  wilt,  which  made  further  flax  pro- 
duction unprofitable  and  caused  the  substitution  of  other  crops.* 
Moreover,  by  reason  of  its  late  growth  and  lack  of  shade  the  plant  is 
not  a  "weed  fighter."  Thus  flitxseed  has  been  a  migratory  crop, 
thriving  on  the  frontier  and  moving  with  it.  To  some  extent  also 
it  is  grown  in  the  spring  wheat  section  as  a  catch  crop  on  land  pre- 
pared too  late  for  wheat. 

A  cash  crop, — Finally,  it  must  be  noted  that  flaxseed  in  its  natural 
state  has  no  domestic  uses  on  the  farms  where  it  is  produced  except 
where  the  straw  is  fed  to  live  stock  or  some  seed  retained  for  seed- 
ing purposes.  The  destination  of  practically  all  of  the  commercial 
crop  is  the  linseed-oil  mill. 

TARIFF  PROVISIONS  WITH  RESPECT  TO  FLAXSEED,  LINSEED 

OIL,  AND  OIL  CAKK 

The  import  duty  upon  the  raw  material,  flaxseed,  was  maintained 
at  25  cents  per  bushel  in  the  tariff  acts  of  1897  and  1909 ;  in  1913  it 
was  reduced  to  20  cents  per  bushel,  the  rate  formerly  in  force  under 

*  The  discontinaance  of  flaxseed  culture  in  the  older  regions  is  not  dne  to  the  fact  that 
It  exbaasts  the  soil  more  than  other  ^aln  crops,  but  is  chiefly  attributed  to  ^  llax-aick" 
soU ;  1.  e..  the  my\\  becomes  infosted  with  parasitic  diseases  which  render  further  prv> 
duction  unprofitable.  This  flax-wilt  Is  transmitted  also  through  infected  seed.  Accord- 
ing to  recent  investigations  (1914-1917)  flaxseed  may  profitably  be  grown  in  the  older 
sectioDi!  if  the  seed  be  disinfected  and  the  crop  grown  in  rotation.  (U.  8.  Dept.  of  A^r.. 
Farmers'  Bui.  7S5.)  In  the  past,  however,  seed  flax  culture  has  not  found  a  pennanent 
place  chiefly  because  of  the  flax  wilt  and  also  because  of  the  competition  of  the  newer 
lands.  Moreover,  the  crop  is  unpopular  because  "  it  makes  weedy  land,'*  and  atoo  beeaose 
of  the  difllcnlty  of  thrashing. 
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the  acts  of  1883  and  1890.  Upon  linseed  oil,  the  present  rate  of  duty 
under  the  1913  act  is  10  cents  per  gallon  as  compared  to  15  and  20 
(*ents  in  the  two  preceding  tariff  acts.  As  1  bushel  of  flaxseed, 
dutiable  at  20  cents  per  bushel,  will  yield  about  2^  gallons  of  oil, 
the  10-cent  rate  upon  linseed  oil  is  more  than  a  compensatory  duty. 
The  by-product,  linseed  oil  cake,  has  been  free  of  duty  since  1883. 
Under  the  general  rates  of  the  Canadian  customs  tariff  of  1907 
flaxseed  is  dutiable  at  10  cents  per  bushel,  linseed  oil  at  $1.65  per 
100  pounds  (12.4  cents  per  gallon),  and  oil  cake  is  free  of  duty. 

Import  duties  of  the  United  States  ufwn  flaxseed j  linseed  oil,  and  linseed  oil 

cake,  188S-191S. 


Tariff  act. 


Year. 


IVQ 


.g»ph. 


406 


I'^l 


lvi4 


l>97 


285 


41 

ao6 

29 

5«7 
254 


Tanfl  classification  or  descrlptiaD. 


1909 


1913 


37 
026 


35 
«8 
212 

45 

560 


Linseed  or  flaxseed 

But  no  drawback  should  be  allowed  on  oil 

cake  made  from  imparted  seed. 

Oil,  flaxseed  or  linseed 

7}  pounds  weight  to  be  estimated  as  a  gallon. 

Oilcake 

Flaxseed  or  linseed 

But  no  drawback  should  be  iJlowed  on  oil 

cake  made  from  imparted  seed. 
Flaxseed  or  linseed  ofi,  raw,  boiled,  or  oxidiied. . . 

OUcake 

Flaxseed  or  linseed x 

Flaxseed  or  Unseed  oil,  raw,  boiled,  or  oxidlxed. . . 

OUcake 

Flaxseed  or  linseed 

But  no  drawback  shall  be  allowed  upon  oil 

cake  made  from  imported  seed,  nc  shall  any 

allowance  be  made  for  dirt  or  other  impurities 

in  any  seed. 

Flaxseed,  linseed,  oil,  raw,  boiled,  or  oxidlxed 

Oilcake ^ i. ....... 

Flaxseed  or  Unseed 

Flaxseed,  linseed,  oil,  raw,  boUed,  or  oxidised 

OUcake 

Flaxseed  or  Unseed 

Oils,  expressed:  Flaxseed  and  Unseed,  raw,  boiled, 

or  oxidized. 
OUcake 


Rate  of  duty. 


20  cents  per  bushel  of  66  pounds. 


25  cents  per  gaUoD. 

Free. 

30  cents  per  busheLof  56  pounds. 


32  cents  per  gaUon  of  7^  pounds  weight. 

Free. 

20  cents  per  bushel  of  56  pounds. 

32  cents  per  gallon  of  7}  pounds  weight 

Free. 

25  cents  per  bushel  of  56  pound.s. 


20  cents  per  gaUon  of  7^  pounds. 

Free. 

25  cents  per  bushel  of  56  pounds. 

15  cents  per  gaUon  of  7^  pounds  weight. 

Free. 

20  cents  per  bushel  of  56  pounds. 

10  cents  per  gallon  of  7)  pounds. 

Free. 


FLAXSEED  PRODUCTION  IN  THE  UNITED  STATES. 

A  declimng  production, — In  1861  the  production  of  flaxseed  in  the 
United  States  amounted  to  1,730,000  bushels;  in  1889,  10,250,000 
bushels ;  in  1909,  25,856,000  bushels ;  and  in  1919,  8,919,000  bushels  on 
1,683,000  acres.  The  farm  value  of  the  1919  crop  was  over  $39,- 
<XX),000.  The  largest  crops  were  harvested  in  the  decade  1899  to  1909, 
when  the  average  annual  production  was  approximately  25,000,000 
bushels  and  the  area  about  2,500,000  acres.  Since  that  time,  and 
especially  since  the  beginning  of  the  European  war,  both  the  acreage 
and  production  of  flaxseed  hav^  materially  declined.  The  acreage, 
production,  and  yield  per  acre  since  1902  are  shown  in  Table  1,  and 
the  geographic  distribution  of  the  acreage  in  the  census  year  1909 
(m  Map  1. 
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^yettv3ard  movement  of  fiaxseed  culture. — Formerly  the  chief 
flazseed-producing  area  was  in  Xew  York  and  Pennsylvania.  By 
1850  the  center  of  production  had  moved  westward  to  Ohio.  From 
there  the  crop  advanced  into  Indiana,  Illinois,  Wisconsin,  Iowa,  Mis- 
souri, and  Kansas.  In  1880  these  were  the  principal  flaxseed-produc- 
ing  States.  During  the  next  decade  the  crop  advanced  into  Minne- 
sota, Kebraska,  and  the  Dakotas,  while  in  Wisconsin  and  the  Ohio 
Valley  Stat«s  production  greatly  declined.  Since  1900  the  great 
bulk  of  the  crop  has  been  produced  in  the  northwestern  States — Min- 
nesota, the  Dakotas,  and  Montana.  In  1919  these  four  States  con- 
tained 97  per  cent  of  the  area  in  Haxseed,  and  the  crop  of  North 
Dakota  alone  now  comprises  about  one-half  of  the  country's  total 
production.  The  westward  movement  of  the  crop  since  1850  is  shown 
in  Table  2,  It  is  evident  that  the  future  of  seed-flax  culture  in  the 
United  States  now  rests  not  upon  new  lands  but  upon  its  establish- 
ment in  crop  rotations. 


134 


AQRiqULTURAL  STAPLES  AND  THE  TARIFF. 


Table  2. — Flaxseed  production  in  the  United  States,  by  States,  18Jt9-1919. 

r  From  "  Flax:  The  Fiber  and  Seed,"  by  Walter  8.  Barker;  Quarterly  loomal  of  EcoDomics,  May,  191: 

[In  thouaanda  of  biuhala.] 


State. 

1849 

1869 

1869 

1879 

1889 

1809 

1900 

1019 

42 

58 
189 

87 
11 

1 

2 

24 

16 

5 

72 
693 

4 

21 
146 

18 
36 
68 

New  York 

— w 

242 

119 
9 
4 

6 

632 

402 

280 

112 

80 

1 

30 

1 

4 
141 

1)418 
66 

Ohio 

6 

Tndfana 

l,4lfl 

1,812 

647 

1,611 
78 

99 
379 
513 

HUnofff , 

1 
119 

141 
21 

8,2n 

156 

302 

9 

WiaooDslii 

Q 

Iowa 

S,U3 

1,401 

2,722 
451 
994 

IS 

Nebraska 

1- 

Mfnnemta 

19 

10 

2 

1,418 
20 

2 
2,462 
7,767 

1 

lS8r' 

Mf^pwniirl 

14 

6 

^ 

Kinvwi. ....  .   , 

» 

Colorado 

2 

1,801 

164 

nr 

4,700 
10,246 

447 

6 

South  Dakota 

27 

l.W' 

North  Dakota 

3,801' 

^ 

Wynmfng 

16 

•  • .  ■  •     • 

Note.-— The  vertical  linea  of  the  steps  Indicate  maximnm  production;  connected,  they  show  the  wca 
ward  movement  of  the  flaxseed  belt  and  the  close  intimacy  between  pioneer  forming  and  flax  coltvn 
About  90  per  cent  of  the  production,  prior  to  1909,  was  below  the  line. 

Northwestern  and  a&iithxoeatem  "flaxseed. — ^The  flaxseed  produceJ 
in  Iowa,  Wisconsin,  Minnesota,  the  Dakotas,  and  Montana  is  desig- 
nated commercially  as  the  "northwestern  crop,"  as  distinguished 
from  the  "  southwestern  crop,"  the  latter  being  the  grain  producd 
in  Nebraska,  Kansas,  Missouri,  and  Oklahoma.  The  distinction 
grows  out  of  the  difference  in  the  oil  content  of  the  seed.  Largely 
because  of  climatic  conditions,  the  seed  of  the  Northwest  is  larger 
and  yields  from  18  to  20  pounds  of  oil  to  the  bushel,  while  the 
small-grained  seed  of  the  Southwest  yields  an  average  of  only  16  to 
17  pounds  of  oil  to  the  bushel.'^  Occasional  attempts  to  improve  the 
quality  of  the  flaxseed  crop  of  the  Southwest  by  the  introduction  of 
foreign  seed  have  resulted  only  in  the  rapid  reversion  of  the  new 
variety  to  the  American  type.  Partly  for  this  reason  there  has  been 
a  greater  decline  of  flaxseed  production  in  the  southwestern  than  ic 
the  northwestern  States;®  by  1919  the  acreage  of  the  latter  had 
dwindled  to  less  than  3  per  cent  of  the  total. 

WORLD  PRODUCTION. 

Producing  regions. — The  United  States  and  four  other  countries- 
Argentina,  Russia,  British  India,  and  Canada — produce  about  95 
per  cent  of  the  world's  flaxseed  supply.  With  the  exception  of 
Canada,  all  of  these  countries  now  produce  a  larger  quantity  than 

■There  is  Tirtaally  no  waste  in  the  cruahin?  mill,  the  balance  of  the  flaxseed  (con 
taininff  also  a  small  percentage  of  oil)  being  sold  as  cake. 

*  For  a  fuller  discussion  of  flaxseed  production,  consumption,  and  commerce,  see  article 
by  C.  M.  Daugherty  in  U.  S.  Dept.  of  Agr.  Yearbook,  1902 ;  also  "  Seed  Flax  Production," 
by  Chas.  H.  Clark,  Farmers'  Bui.  786,  U.  S.  Dept.  of  Agr. ;  and  **  Flax,  the  Fiber  an.l 
Sood.  A  study  In  Agrloultunil  Contrasts.'*  by  Walter  R.  Barker,  In  Quarterly  Journa! 
of  Economics,  Mny,  1017. 
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does  the  United  States,  and  they  have  been  the  chief  producers  and 
exporters  for  several  decades.  Of  the  world  crop  of  approximately 
110,000,000  bushels  (average  for  1909-1913),  Argentina  produced 
32,000,000  bushels,  or  nearly  30  per  cent ;  Russia,  21,200,000  bushels 
or  19  per  cent ;  British  India,  19,733,000  bushels,  or  18  per  cent ;  the 
United  States,  19,500,000  bushels,  or  17.7  per  cent ;  and  Canada,  12. 
068,000  bushels,  or  11  per  cent.  Within  recent  years  the  shortagv 
and  high  prices  of  flaxseed  have  resulted  in  an  extensive  use  of 
adulterants  and  substitutes  for  linseed  oil,  such  as  soya  bean,  perilla. 
tung,  corn,  and  fish  oils. 

Production  in  Canada. — In  Canada  flaxseed  is  a  comparatively 
recent  crop.  While  it  has  long  been  grown  to  a  small  extent  in 
Ontario  and  Quebec,  in  rotation  with  other  crops,  it  is  only  sini^ 
1910  and  the  opening  of  new  lands  in  Manitoba,  Saskatchewan,  and 
Alberta  that  it  has  come  to  be  an  important  agricultural  product. 
The  crop  of  1912,  amounting  to  26,130,000  bushels,  was  by  far  tlif 
largest  ever  produced  in  the  Dominion.  Of  the  entire  crop,  99  y^r 
cent  was  produced  in  the  prairie  Provinces,  and  88  per  cent  in 
Saskatchewan  alone.  That  Province  has  continued  to  be  the  chief 
producer  of  flaxseed,  but  from  1912  on,  and  especially  during  the 
war  period,  the  acreage  and  production  have  greatly  declined.  With 
the  return  to  normal  conditions  and  the  opening  up  of  new  lands,  a 
great  increase  in  production  seems  probable.  The  area  sown  to  flax- 
seed in  each  of  the  years  1918  and  1919  was  over  1,000,000  acres. 
twice  that  of  1917,  but  on  account  of  unfavorable  climatic  conditioiL< 
only  a  small  crop  was  harvested.  The  acreage,  production,  and  yield 
per  acre  for  Canada  as  a  whole  since  1908  are  shown  in  Table  1 ;  and 
by  Provinces,  since  1900,  in  Table  3.^ 

Table  3. — Flaxseed  acreage  and  production  in  Canada,  by  Provinces,  1900-1929. 

[From  Canada  Yearbooks  and  Censos  and  Statistics  Hanthly.] 

ACREAGE. 


Province. 

1919 

1916 

1912 

1910 

1900 

^nada 

1,093,115 

463,359 

2,021,900 

583,326 

».o^ 

Prhioe  Edward  Island 

> 

Nova  Scotia... 

New  Brunswick , 

57 

Quebec 

11,384 
13,717 
67,379 
929,945 
80,090 

eoo 

6,000 

14,605 

395,254 

48,000 

900 

9,000 

100,000 

1,780,000 

182,000 

1,961 
8,780 

34,684 
606,425 

31,076 

l.*il 

Ontario. 

6>» 

MiM«itniM 

14,  VM 

flaskf^t^ivjwan • 

227 

Alberta 

100 

Rrlttoh  fVumbla 

I 

1 

^The  report  of  the  Saskatchewan  Department  of  Agriculture  for  the  year  1917  glv^ 
the  results  of  an  inquiry  as  to  the  cause  of  the  diminishing  acreage  in  flaxseed.  Tli^ 
returns  stated  that  the  crop  was  still  being  produced  in  the  newer  districts;  and  tb^" 
reasons  most  generally  given  for  its  unpopularity  eJsewhere'  were :  The  greater  eoo:- 
parative  advantage  of  other  crops,  especially  of  wheat ;  the  fact  that  flax  makes  ww^ 
land  and  is  subject  to  injury  by  early  frost;  the  difllcolty  In  getting  it  thrastwd: 
uncertain  yield  and  price. 
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Table  3. — Flaxseed  acreage  and  production  in  Canada,  by  Provinces^  19(H^ 

i9i9— Continued. 

PRODUCTION  (BUSHBLS). 


PiovinoB. 

1019 

1916 

1912 

1910 

1900 

f'^aiMda  . 

6,767,000 

6,114,000 

26,180,000 

4,244,566 

173,222 

P»ifl<*  i?4vaid  Inland 

0 

281 

NomiSootiA 

58 

^fw  Wnmswlclr 

283 

^beee 

138,000 
306,  (XN) 
681,000 
5,580,000 
333,000 

7,000 

62,000 

120,000 

5,255,000 

670,000 

9,000 

143,000 

1,253,000 

33,033,000 

1,003,000 

13,850 

83,901 

176,676 

3,803,160 

78,480 

19,209 

Ontirio. 

67,276 

Manitoba 

81,898 

i^ftsintrbewaii 

2,430 

Alberta. 

608 

RfitiBh  r^nmMa , ... 

4 

Production  in  Argentina  and  other  countries. — ^The  flaxseed  crop 
of  Russia  remained  about  stationary  between  1900  and  1914,  the 
average  yearly  production  being  about  20,000,000  bushels.  In  India 
production  has  been  irregular,  but  the  acreage  has  increased.  The 
greatest  increase  in  acreage  and  production  has  taken  place  in 
Argentina,  whose  crop  fluctuates  greatly  from  year  to  year.  In  1900 
her  flaxseed  crop  amounted  to  8,865,000  bushels ;  in  1915,  45,040,000 
bushels  were  produced.  Since  1902  the  annual  production  of  Argen- 
tina has  ordinarily  exceeded  that  of  any  other  nation.  But  it  is 
noteworthy  that  even  in  Argentina  the  acreage  in  flaxseed  declined 
between  the  years  1914  and  1918.  (Average  1909-1913,  3,683,000 
acres;  1918,  3,229,000  acres.) 

In  Argentina,  which  has  become  the  world's  chief  source  of  supply, 
the  crop  is  grown  under  conditions  almost  the  reverse  of  those  ob- 
taining in  North  American  producing  sections.  In  the  latter,  flax- 
seed is  raised  chiefly  in  the  dry- farming  regions,  on  new  land.  In 
the  producing  sections  of  Argentina,  on  the  other  hand,  it  is  grown 
in  rotation  with  com  on  old,  fertile  land  in  the  best  agricultural 
sections;  the  climate  is  humid  and  semitropical,  and  the  growing 
season  from  one  to  two  months  longer  than  in  the  North  American 
flaxseed  regions.  Argentine  yields  are  very  uncertain,  however; 
while  the  crop  is  usually  comparatively  free  from  flax  wilt  and  other 
diseases,  severe  damage  is  often  caused  by  a  variable  climate,  result- 
ing in  losses  by  frost  or  excessive  heat,  drought  or  torrential  rains 
and  cloud-bursts,  and  bv  visitations  of  locusts.  It  is  also  note- 
worthy  that  the  Argentine  Government  levies  an  export  tax  amount- 
ing to  about  7  cents  per  bushel  of  flaxseed.  In  September,  1920, 
ocean  freight  rates  from  Buenos  Aires  to  North  Atlantic  ports  were 
about  35  cents  per  bushel. 

COMPARATIVE  PRODUCTIVITY  AND  COST. 

In  the  period  from  1908  to  1916,  inclusive,  the  average  yield  of 
flaxseed  per  acre  in  Russia  was  5.07  bushels;  in  British  India,  5.08 
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bushels;   in  the  United   States,  8.42  bushels;   in   Argentina,  9.U 
bushels;  and  in  Canada,  11.07  bushels. 

A  comparison  of  the  yields  per  acre  in  Canada  and  the  Unite! 
States  (see  Table  1)  shows  that  the  Canadian  yield  per  acre  ^a 
larger  than  the  American  3deld  in  all  years  except  1914  and  li^l* 
Owing  to  t)\e  importance  of  Saskatchewan  in  the  production  of  flax- 
seed, the  average  yields  per  acre  in  that  Province  have  correspondel 
closely  with  the  average  for  the  whole  of  Canada,  which  for  the  1*- 
year  period  1910-1919  was  9.4  bushels  as  compared  with  7.5  for  thti 
United  States.  In  North  Dakota,  the  chief  fiaxseed-producing  Stat^, 
the  average  yield  per  acre  for  the  same  period  has  been  7.3  bushels, 
slightly  less  than  the  average  for  the  whole  country.  In  the  other 
States  of  large  production  the  average  yields  were  as  follows :  Min- 
nesota, 9.2;  South  Dakota,  7.8;  Montana,  7.1  bushels.  The  average 
yield  in  Manitoba  was  10.8  bushels;  and  in  Alberta,  9.1  bushels. 

Unfortunately,  there  are  no  comparable  data  as  to  the  cost  of  pro- 
ducing a  bushel  of  flaxseed  in  the  two  countries.  But  in  view  of  the 
larger  yield  per  acre  of  flaxseed  in  Canada,  together  with  lower  land 
values  and  seed  costs,  there  can  be  little  question  that  the  cost  of 
production  in  that  country  is  lower  than  in  the  United  States.  More- 
over, the  Canadian  product  is  of  superior  quality,  and  a  much  larger 
proportion  of  the  crop  is  of  the  better  grades  (see  p.  144) .  So  marketl 
a  difference  in  the  Canadian  and  American  yields  can  not  be  ascribe<I 
to  differences  in  the  intensiveness  of  culture,  for  in  both  countries 
the  chief  centers  of  flaxseed  production  are  confined  largely  to  the 
new  farming  areas  where  methods  of  cultivation  are  substantially  the 
same. 

The  average  yields  per  acre  in  Argentina,  British  India,  Bussia, 
and  the  United  States  can  not,  as  in  the  case  of  Canada  and  the 
United  States,  be  made  the  basis  for  cost  comparisons.  Prices, 
wages,  and  the  methods  of  cultivation  are  so  obviously  different  in  the 
several  countries  as  to  render  all  comparisons,  in  the  absence  of  au- 
thoritative cost  data,  misleading  and  valueless. 

TRADB  IN  FLAXSEED,  LINSEED  OIL,  AND  LINSEED  OIL  CAKE. 

Increasing  defieiency  of  flaxseed  in  the  United  States. — ^It  will  be 
seen  from  an  examination  of  Table  4  that  a  fundamental  change 
has  recently  taken  place  in  the  relation  between  American  exports 
and  imports  of  flaxseed.  Prior  to  1909  the  yearly  production  of  the 
grain  normally  exceeded  domestic  requirements  and  there  was  a 
fairly  large  surplus  available  for  export.  From  1909  on,  however, 
production  declined  and  exports  virtually  ceased,  while  imports  rose 
rapidly.  By  1914  the  United  States  had  become  dependent  upon 
foreign  sources  for  about  one>half  of  its  flaxseed  requirements. 
Since   that   year    imports    have   ranged    between   $20,000,000   and 
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>77.O0O,O0O,  of  which  Canada  has  contributed  from  $5,000,000  to 
?1T.OOO,000. 

Table  4.—Fla!r»eed  trade  of  the  United  States  and  CanaOa,  196B-19B0. 


United  BUtcs. 

CaHKla. 

Ymc. 

Gencnl 
importa.. 

Domenic 
exporw. 

ImportaCo 
snmptkin.' 

DomBilic 

.67 
M 

i 

i 

wa 

133 

134 

Si 

4,323 

1,          13 
J,          >J 

! 

I.OM 

107^ sza 

"■^Ak 

>  Norlr  >ll  of  the  CoDBdlBii  ImpDls  were  received  trao)  the  Uollad  Btatu. 
Domestic  linseed  oil  indviStry. — It  has  already  been  noted  that 
practically  all  of  the  flaxseed  crop,  except  the  small  portion  required 
for  seeding  purposes,  finds  its  way  to  the  linseed-oil  mill.  There 
are  three  freights  to  b^  considered  in  establishing  an  oil  mill— the 
freight  on  the  flaxseed,  upon  the  oil  cake  (the  greater  part  of  which 
is  exported),  and  upon  the  linseed  oil.  In  the  West,  the  manufacture 
of  linseed  oil  has  become  largely  localized  in  cities  on  or  near  the 
(ireat  Lakes,  particularly  Minneapolis  and  Chicago.  The  bulk  of 
the  seed  received  at  Minneapolis  and  Chicago  is  shipped  out  in  the 
form  of  manufactured  products,  Duluth  is  the  great  primary  mar- 
bet,  its  function  being  entirely  distributlTe.  From  that  center  the 
linseed-oil  mills  at  Buffalo,  New  York  City,  and  Philadelphia,  in 
short  the  eastern  branch  of  the  industry,  derive  their  supplies  of  the 
domestic  grain.  The  apparent  disadvantage  of  the  eastern  mills  in 
Uing  far  removed  from  the  base  of  their  raw  material  is  partly  over- 
come by  the  fact  that  Buffalo  enjoys  both  the  advantage  of  all-lake 
transportation  from  the  primary  market,  Duluth,  and  of  the  cheaper 
freights  via  the  Erie  Canal  upon  the  oil  and  oil  cake.  New  York 
City  is  the  center  of  a  large  consuming  market  and  enjoys  exceptional 
advantages  both  for  the  exportation  of  the  by-product,  linseed  oil 
cake,  and  for  the  importation  of  foreign  seed. 

The  amount  of  seed  crushed  at  the  five  great  linseed-oil  producing 
centers,  Buffalo,  New  York  City,  Minneapolis,  Toledo,  and  Chicago, 
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is  not  far  from  70  per  cent  of  the  entire  volume  of  flaxseed  crushe<l 
in  the  United  States.  The  total  annual  requirement  of  the  Amencan 
linseed-oil  industry  is  between  28,000,000  and  30,000,000  bushels  of 
which  a  little  more  than  one-third  is  now  produced  in  this  coimtrT. 

Source  and  distribution  of  imported  -flaxseed. — ^The  decline  in  tht 
production  of  flaxseed  since  1908,  together  with  the  growing  demaii  i 
for  paint,  varnish,  printer's  ink,  and  other, products  in  the  manu- 
facture of  which  linseed  oil  finds  its  principal  use,  has  caused  a 
tremendous  increase  in  the  imports  of  flaxseed.  Likewise  the  imports 
of  substitute  oils,  such  as  perilla,  tung,  and  soya  bean  oils,  have 
greatly  increased.  Since  1910  Canada's  flaxseed  surplus  has  not 
sufficed  to  meet  the  increasing  deficiency  of  the  United  States,  and 
large  importations  have  been  made  from  Argentina  and  Briti^ 
India.  Within  recent  years  the  supplies  drawn  from  Argentina  have 
exceeded  those  from  Canada,  which  now  exports  nearly  all  of  her  sur- 
plus to  the  United  States.  The  principal  port  of  entry  for  Canadian 
seed  has  been  Buffalo ;  while  the  great  bulk  of  the  flaxseed  imported 
from  other  countries  has  entered  the  United  States  at  New  York 
City.  The  eastern  mills,  far  removed  from  the  flaxseed-producing 
sections  of  the  United  States,  have  come  to  depend  almost  entirely 
upon  Canada,  Argentina,  and  British  India  for  their  raw  material. 
And  more  recently  even  the  western  crushers  began  to  use,  first,  Can- 
adian and,  later,  Argentine  seed.  These  western  crushers,  who  orig- 
inally located  their  plants  in  the  regiofns  of  large  domestic  produc- 
tion, confront  a  serious  problem  in  the  declining  national  supply. 
In  the  higher  prices  for  their  raw  material  and  in  their  greater  dis- 
tance from  the  principal  domestic  and  foreign  consuming  markets, 
they  are  at  an  obvious  disadvantage  in  competition  with  eastern  lin- 
seed interests. 


Table  5. — Flaxseed  trade:  Origin  of  imports  into  the  United  States  and  destina- 
tion of  all  exports  from  Canada,  1908-1919. 

[From  Commeroe  and  Navigation  of  the  United  States  and  Canada  Yearbooks.] 


Year. 


Imparts  into  the  United  States  Ihmi— 


Canada. 


SuiheU. 

1008 7,418 

1909 i  479,189 

1910 1  1,410,398 

1911 2,351,083 

1912 3,510  883 

1913 , I  4,732,316 

1914 8,647,168 

1915 6,629,860 

1916 3,094,736 

1917 '  7,014,673 

1918 5,(i01,391 

1919» 1,304,337 

19901 816,343 


Argentina. 


Buthelt. 

28 

76,000 

3,209,067 

5,021,137 

1,210,628 

429,254 


3,927,642 
11,468,089 
5,009,  441 
7,432,421 
6,976,518 
22,241,565 


British 
India. 


Butkeli. 

85,941 

3,995 

193,628 

2,333,863 

1,525,310 

128,981 

50 

39,990 


122,596 


EzportB  fhnn  Ganada  to- 


United 
States. 


BuOieU, 

1 

12,395 

440,739 

1,677,062 

991,802 

7,561,004 

10,164,536 

7,006,240 

1,980,502 

4,079,584 

6,S71,285 

1,723,161 

1,030,192 


All  other 
ooon  trios. 


Bushels. 

10,9*i 

681,  :w 

l,547.90y 

1  oi9,a>: 

512,72. 

2,562,6K' 

10,482,791 

683,2^) 
13,  %1 

216,«B 
53,aS5 

167,817 
72  755 


Preliminary  figures. 
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Thus  in  the  fiscal  year  ending  June  30, 1910,  imports  from  Argen- 
ina  amounted  to  3,209,087  bushels,  and  New  York  City  was  the 
ooTt  of  entry  for  3,028,384  bushels ;  the  amount  imported  from  Can- 
ida  was  1,410,398  bushels,  and  Buffalo  was  the  port  of  entry  for 
1,239^65  bushels.  Again,  in  the  fiscal  year  1911,  imports  from  Ar- 
^ntina  and  British  India  were  5,021,137  and  2,333^863  bushels, 
respectively;  New  York  City  being  the  port  of  entry  for  6,955,661 
budiels  and  Philadelphia  for  1,065,486  bushels.  Imports  from  Can- 
ada were  but  slightly  larger  than  the  amount  entered  at  Buffalo— 
2,050,112  bushels.  So  great  was  the  shortage  in  that  year  that  there 
n-ere  also  imported  3,959,476  gallons  of  linseed  oil,  in  the  face  of  the 
liigher  import  duty  upon  the  manufactured  product. 

Although  more  than  one-half  of  the  importations  of  1912  consisted 
of  Canadian  seed,  the  imports  from  Argentina  and  British  India 
were  fairly  large — 1,210,628  and  1,525,310  bushels,  respectively.  But 
while  New  York  was  the  port  of  entry  for  3,740,070  bushels,  or  about 
1,(.KX),000  bushels  more  than  the  imports  from  these  two  countries, 
Buffalo  received  less  than  one-half  of  the  Canadian  shipments 
(1,584,655  out  of  8,510,883  bushels).  It  is  significant  that  from  1912 
on  the  amounts  entered  at  Buffalo  (that  is,  the  Canadian  exports  to 
the  Eastern  mills)  were  but  slightly  more  than  one-half  of  the  total 
imports  from  Canada.  The  western  lake  ports  and  the  western 
customs  districts  of  the  border  began  to  take  a  large  part  of  the  im- 
portations from  Canada.  For  the  first  time  the  western  lake  region 
came  into  prominence  as  an  importing  section.  Previously  the  lin- 
seed-oil mills  of  the  West,  located  near  the  source  of  their  raw 
material,  had  experienced  little  difficulty  in  securing  all  of  the 
domestic  flaxseed  that  the  scale  of  their  operations  required.  In 
fact,  there  had  usually  been  a  large  surplus  for  shipment  to  the 
eastern  mills.  But  after  1911  the  decline  in  the  production  of  flax- 
seed in  the  Western  States  made  it  profitable  for  western  mills  to  look 
to  Canada  for  a  part  of  their  raw  material,  and  the  Canadian  prod- 
uct regularly  entered  this  country  at  Chicago,  Duluth,  the  lake  ports 
of  Ohio,  and  across  the  northern  border  of  Minnesota  and  North 
Dakota.  There  is  also  a  movement  to  the  Pacific  States,  which  pro- 
duce very  little  flaxseed  and  are  far  distant  from  American  sources 
of  supply. 
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Tablb  6. — Imports  of  flaxseed  itUo  the  United  States,  by  prinoipal  custon^' 

districts,  1908-1920. 

[From  United  States  Comzneroe  and  Navigation.) 


Yfsar. 


Btukelt. 
49,900 
110, 482 
3,028,384 
6,955,661 
3,740,070 
1,393,860 
1,906,470 
4,639, 147 

1916 i    10,400,622 

1917 '      5,339,107 

1918 7,629,312 

1919 » 6,920,143 

19201 21,489,204 


1908. 
1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1915. 


Nour  York. 


BufEUa 


Buthdt. 


261,468 
1,239,265 
2,060,112 
1,584,655 
2,552,567 
4,483,665 
3,875,413 
1,840,660 
4,505,561 
3,551,  n8 
750,677 
324,342 


Pbiladel- 
phla. 


Buakds, 


624,007 

1,065,486 

128,678 

101,621 


342,544 
360,  OOi 


227,184 


Ohia 


BuAdt. 


Supefiff. 


155,449 


275,851 
117,234 
153,819 
605,239 
321,929 
251,042 
197,569 
354,600 
32,784 


6,27. 
4i ,  44 
33.  (it 

75».'>> 
465,  iv 

749.  on 

1,130.5:5 

685, 4vi 

1,4«.S-' 

476,^14 
281,  »H 


Year. 

Chleaga 

lilnnesota. 

North  and 

South 

Dakota. 

All  other 
districts. 

Total 

1906... 1 

BtuHUU. 

Btukdi. 

9 

10,097 

49,268 

7,672 

321,415 

474,633 

207,518 

53,814 

161,335 

196,870 

539,339 

136,104 

219,506 

BfukOs. 

1,130 

4,019 

6,786 

15,178 

64,557 

29,334 

Bfuhels. 

42 

4,607 

21,682 

87,164 

36,5a 

2,547 

79,240 

52,791 

682,204 

458,766 

236,450 

60,815 

830,153 

SuAels. 

57, 41? 

1909 

2 

5 

13,691 

90,000 

120,540 

623,112 

227,204 

281,133 

9,984 

138,227 

21,797 

1910 

5,002,4^. 
10, 499.  r 

6,841,  <».. 

5,2M,2* 

8,6.'B,2i' 
10,666,2! 
14,6?^.-. 
12,398.  A 
13,366  :C 

8,436.^^ 
23,391,9^ 

1911 

1912 

1913 

1914 

1915 

32,858 
16,660 
111,802 
30,343 
18,652 
19,741 

1916 

1917 

1918 

1919 » 

19201 

1  PrBUmJnaiy  flgnies. 

Drawbacks:  Trade  in  linseed  oil  and  cake, — The  trade  in  flaxseed 
is  complicated  by  the  drawback  provisions  of  the  customs  regulatioa^. 
by  other  features  of  the  foreign  trade  in  the  immediate  products  of 
flaxseed  (Imseed  oil  and  cake),  and  likewise  by  the  trade  in  the 
commodities  in  which  the  oil  is  employed  (chiefly  paints,  varnishes, 
soaps,  oilcloth). 

A  bushel  of  flaxseed  (66  pounds)  will  yield  about  2J  gallons  of 
linseed  oil  (7^  pounds  per  gallon)  and  about  36  pounds  of  oil  cake. 
Table  7  shows  that  the  foreign  trade  in  linseed  oil  is  about  1  or  2  per 
cent  of  the  American  production  or  consumption,  and  that  a  large 
part  of  the  relatively  small  exports  of  oil  was  manufactured  from 
imported  flaxseed,  upon  which  the  customs  duty  was  refimded.  But 
the  by-product,  oil  cake,  is  normally  on  an  export  basis,  Europe 
taking  nearly  three-fourths  of  the  American  production.  A  com- 
parison of  the  oil  cake  exports  with  the  figures  of  flaxseed  production 
and  imports  shows  that  a  relatively  small  part  of  the  by-product  b 
ordinarily  retained  within  the  United  Stat^.  Consequently  the 
drawback  provision  is  of  considerable  importance. 
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Table  7.  Foreign  trade  of  the  United  States  in  Unseed  oil  and  oil  cake;  flax- 
seed and  articles  containing  flaxseed  products  exported  wUh  benefU  of  dra¥>- 
bacfoy  1910-1920. 

ICamiiiled  from  Foreign  Cammeroe  and  NavigAtlon  of  the  United  States.] 


1910. 
1011. 
1912. 
1913. 
1914. 
1915. 
191«. 
1917. 
19IR. 
1919. 
1990. 


Foreign  flaxseed 
eontainedin— 


Ex- 


XISBBQ 

oiloake. 


37,  la^ 

ft,  181,  MB 

8,181,539 

1,649, 2M 

856,640 

304,176 

19,685 


Ex- 


oa 


BvtheU. 


1,030 

117,112 

118,050 

633,023 

25,681 

6,543 
135,711 


^] 


Linseed  oil  cake. 


TMal 

exports 

(Inemding 

0Qhnnn4). 


Pound*. 
662,316,916 
.6»,674,663 
506,114,536 
838,119,664 
662,868,639 
524,794,434 
640,916,196 
536,964,394 
151,399,977 
202,788,273 
336,335,912 


Exports 

mannlao- 

turedfrom 

foreign 


Ptmndt. 

1,291,500 

213,535,593 

363,719,403 

224,299,884 

87,527,449 

38,395,779 

2,567,191 


linseed  oIL 


Total 
exports 
(includ- 
ing ool- 
nxnn6). 


QaUaiu. 

228,4261 

176,210 

246,966 

1,733,926 

239,188 

1,212,133 

714, 120 

1,201,554 

1,187,850 

1,096,304 

1,136,585 


Exports 
mann- 

l^ared 

from 

foreiRn 

flaxseed. 


Oatlon*, 


2,776 

468,807 

435,216 

1,585,081 

80,000 

14,103 

396,088 


« 


8 


Drawbacks 
paidoni— 


Lin- 
seed 
oil 
cake. 


DoUan. 

2,255 
314,141 
528,668 
383,443 
163,222 
75,178 

4,872 


Lin- 
seed 
oiL 


DcUan. 


181 

39,965 

29,220 

115,649 

5,761 

1,145 

26.911 


s 


Unseed 
oilim- 
parts.> 


OaOons. 
463,174 

3,969,476 
737,266 
173,600 
192,282 
535,291 
50,148 
110,806 
50,827 
969,812 

4,550,301 


*  DrawbadcB  amounting  to  less  tlian  $10,000  annually  were  also  paid  on  foreign  flaxseed  or  oil  used  in 
exported  paints  and  varnishes. 

*  Imports  for  ooosomptloa  1910  and  1911 ;  general  imparts  in  other  yeaxa. 

*  Datanot  avaUable. 

The  United  States  being  a  flaxseed  importing  country,  it  is  obvious 
that  in  the  same  markets  like  prices  should  prevail  for  foreign  and 
domestic  seed  of  equal  quality.  But  if  foreign  flaxseed  be  used  in 
producing  export  products  (linseed  oil  and  paints,  for  instance),  the 
manufacturer  may  obtain  a  refund  of  99  per  cent  of  the  customs 
duty  upon  the  imported  flaxseed  (now  20  cents  per  bushel).  For 
this  reason  flaxseed  crushers  can  afford  to  pay  more  for  Canadian 
seed,  and  this  is  doubtless  one  reason  why  Minneapolis  prices  seldom 
exceed  Winnipeg  quotations  by  the  full  amount  of  the  import  duty. 
Reference  to  the  figures  given  above  will  show  that  in  the  years 
1910  to  1916  a  large  part  of  the  imported  flaxseed  was  reexported  in 
the  form  of  oil  cake.  In  the  year  1912  over  8,000,000  bushels  of 
foreign  flaxseed  were  reexported  in  this  form.  But  the  tariff  act  of 
October  3, 1913,  provides  that  where  a  by-product  is  on  the  free  list, 
and  it  alone  is  exported,  no  drawback  should  be  allowed.  A.11  oil 
cake  being  on  the  free  list,  such  drawbacks  have  greatly  declined  since 
1913.*    Oil  exports  have  usually  been  small,  and  the  drawback  sta^ 


*  Tariff  ftct  of  October  8,  1918,  Section  IV,  paragraph  O :  That  upon  the  exportation  of 
articles  mannfactured  or  produced  In  the  United  States  by  the  use  of  Imported  merchan- 
dise or  materials  upon  which  cnstoms  duties  have  been  paid,  the  full  amount  of  aach 
duties  paid  open  the  quantity  of  materials  used  in  the  manufacture  or  production  of  the 
^'xported  product  shall  be  refunded  as  drawback,  less  1  per  centum  of  such  duties : 
f^rofided.  That  where  a  pHneipal  product  and  a  by-product  result  from  the  manipulation 

1828*— 20 10 


144  AQBICXJLTX7RAL  STAPLES  AND  THE  TABIFF. 

tistics  show  that  only  small  quantities  of  imported  flaxseed  or  oil 
were  used  in  exported  paints,  varnishes,  linoleum,  and  soaps. 

COMPARATIVE  PRICES. 

Orades  and  markets. — ^The  contract  grade  for  flaxseed  in  Winnipeg 
is  "  No.  1  Northwestern,"  which  must  be  "  mature,  sound,  dry,  and 
sweet,  and  contain  no  more  than  12^  per  cent  of  damaged  seed,  and 
weigh  not  less  than  53  pounds  to  the  bushel  of  commercially  pure 
seed."  •  During  the  years  1910-1916  this  grade  constituted  from  75 
to  95  per  cent  of  the  annual  receipts  at  Fort  William.  In  Min- 
neapolis, No.  1  Northwestern  seldom  amounted  to  as  much  as  1  per 
cent  of  the  receipts;  the  contract  grade  is  No.  1,  a  lower  grade, 
which  was  from  82  to  96  per  cent  of  the  receipts  during  1909-1916. 
As  prescribed  by  the  Minnesota  Grain  Appeals  and  Inspection  Board, 
No.  1  ^^  shall  be  northern  grown,  sound,  dry,  and  free  from  mustiness, 
and  carry  not  more  than  20  per  cent  of  immature  or  field  stack,  stor- 
age, or  other  damaged  seed,  and  weigh  not  less  than  49  pounds  to  the 
measured  bushel  of  commercially  pure  seed." 

Thus  the  contract  grade  in  Winnipeg  is  apparently  worth  more 
per  bushel  than  is  the  Minneapolis  grade.^^  In  both  countries,  how- 
ever, sales  are  by  weight,  the  legal  weight  for  a  bushel  of  flaxseed 
being  56  pounds.  This  weight  of  the  Canadian  product  would  yield 
a  smaller  volume,  but  plumper  seed  with  a  higher  oil  content  than 
the  American  product,  which,  on  the  other  hand,  would  yield  a 
larger  amount  of  cake.  But  according  to  the  rules  of  the  Minne- 
apolis Chamber  of  Commerce,  No.  1  Canadian  is  deliverable  for  No. 
1,  and  no  premium  is  stated.  These  differences,  and  the  effect  of 
the  drawback  regulations,  should  be  borne  in  mind  in  connection  with 
the  price  comparisons  which  follow. 

Price  comparisons^  Minneapolis  and  Winnipeg. — ^In  Table  8,  page 

145,  will  be  found  the  quotations  of  No.  1  Northwestern  flaxseed 

^i"^— ■^^^^^•^^^— ^i""^-^""^^— "■"— ■^^"^^^~~^^^"^^''^^-"^"^"^-"~^— ^"^■"^— ^^^""^"^■"^""^^■^-^■•^■^— ^"^"■^"^^^^^^■^■^^^^^^^^^^^■^^ 

of  imported  material  and  only  the  by-product  la  exported,  the  proportion  of  the  draw 
back  distrlbnted  to  such  by-product  shall  not  exceed  the  duty  asaessable  under  this  act 
on  a  similar  by-product  of  foreign  origin  if  imported  into  the  United  Statea  Where  do 
duty  is  assessable  upon  the  Importation  of  a  corresponding  by-product,  no  drawback  shall 
be  payable  on  such  by-product  produced  from  the  imported  material;  if,  however,  the 
principal  product  is  ezi>orted,  then  on  the  exportation  thereof  there  shall  be  refunded  a^ 
drawback  the  whole  of  the  duty  paid  on  the  Imported  material  used  in  the  production 
of  both  the  principal  and  the  by-product,  less  1  per  cent,  as  hereinbefore  provided. 

*  Report  of  the  Canadian  Department  of  Labour  on  *'  Comparative  prioes.  Canada  and 
the  United  States."  1911,  p.  13. 

^The  otBdal  meaaure  used  in  establishing  the  Canadian  grade,  the  Imperial  bushel, 
Is  1.0816  as  large  aa  the  Wlncbeater  bushel,  the  American  measure. 
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in  Winnipeg  ^^  and  No.  1  Northern  in  Minneapolis,  for  the  first 
market  day  of  each  month  during  the  years  1906  to  1916  inclusive. 

Table  8. — Cash  flaxseed  prices  per  JmshO,  in  WimUpeg  and  Minneapolis  on  the 
opening  market  day  of  each  month,  and  the  advance  of  the  Minneapolis  over 
the  Winnipeg  price,  1906-1916. 

(BeknaDd  altar  the  redoetlflii  in  the  Anwrtam  import  duty  from  36  cents  to  20  cents  per  biiaiial,Tailfl 

Act  of  October  8,1913.) 


IfoBlh. 


FefanitfT.. 
Mvch..... 

fc: 

June 

My 

August..... 
Sopteniber, 
October.... 
Nownbsr. 
Deounber. 


1906 


Wlnnl- 


10.  OH 

1.16 
1.06 
1.10 
1.11 
1.09 
1.07 
1.04 
1.08 
1.06 

i.m 

1.20 


Idnne- 
spoiis.* 


of 

Minne- 

apoUs 

over 

Winni- 

price. 


Cents. 


1907 


Wlmd- 


$1.16} 
1.1? 
l.lOf 
1.26} 
1.26 
1.33 
1.33 
1.28 
1.20 
1.27 
1.25) 
1.04} 


Minm^ 
apoUs. 


Excess 

of 

Iflnne. 

apoUs 

over 

Winnl- 

price. 


CenU. 

•  9 

*12 

M4 

»1 

«1 

•7 
4 


1906 


Wlnnl- 
P«g- 


Minne- 
apolis. 


of 
liinne- 
apoUs 
over 
Winni- 
peg 
price. 


CenU. 

15| 

8 

12 

7 

5 

% 


4 


Jaaoajy,.,. 
Febroary.. 
Mireh...... 

,fc::: 

Itme. 

Ja»y 

Annst.... 
8e»tcmber. 
Odober.... 
Nomnbsr. 
DwMsbsr.. 


1900 


WinnJr 
peg- 


81.20i 
1.26 
1.36 
1.36 
1.37 
1.48} 
1.62 


1.27 
1.32} 
1.66 
1.62 


Minne* 
apoUs. 


Excess 

of 
Minne- 
apolis 
over 
Wlnnl- 

price. 


Cents. 
331 
33 
31 
30 

2ft 
22 


^1 


1910 


Winni- 
peg. 


$1.81 
1.89} 
1.90 
2.10 
2.06 
1.60 
1.86 
2.20 
2.26 
X18 
2.48 
2.30 


Minne- 
apolis. 


12.10} 
2.16 
2.171 
2.34^ 
2.37 
2.06 
2.10 
2.41 
2.60 
2.41 
2 
2 


e.  ou 
^.41} 
t.6M 
{.63| 


Of 
Minne- 
apolis 
over 
Winni- 
peg 
price. 


1911 


Winnip 
peg. 


S2.22 
2.40 
2.44 
2.35 
2.32 
2.18 
1.70 
2.05 
2.40 
X20 
1.95 


Minne- 
apolis. 


of 

Mlnn»> 

apolis 

over 

Wlnni- 

price. 


CenU. 


*  Quotations  for  No.  1  Northwestern  as  given  in  the  annual  reports  of  the  Canadian 
Department  of  Labor  on  "  Wholesale  Prices.*' 

'Quotations  for  No.  1  Northwestern  as  given  in  the  annual  reports  of  the  Minne- 
apolis Chamber  of  Commerce. 

'  Excess  of  Winnipeg  over  Minneapolis  price. 

^  As  in  tile  case  of  the  other  grains*  the  Winnipeg  quotations  are  for  flaxseed  in  store 
at  Fort  William  or  Port  Arthur. 


146 


AGRICULTURAL.  STAPLES  AND  THE  TARIFF. 


Tabub  8. — Cash  flaxseed  prices  per  bushel  in  Winnipeg  and  Minneapolis  on  th 
opening  market  day  of  each  months  and  the  adva^ice  of  the  Minneapolis  over 
the  Winnipeg  price,  1906-1916— Continued. 


Month. 


January... 
Febnuuy.. 

March 

April 

May 

June 

July 

August 

September 
Ocftober..., 
November. 
December. 


1012 


Winni- 
peg- 


Si.  89 
1.02 
1.83 
l.OOi 
1.97 
1.97i 
2.02 
1.61 
1.66 
1.53 

1.2/4 
1.10 


Minne- 
apoUs. 


2.08 

2.02 

2.16 

2.l4i 

2.24 

2.17 

1.72i 

1.80 

1.71 

1.41 

1.26i 


Excess 

of 
Minne- 
apolis 
over 
Winni- 
peg- 
price. 


1913 


Winni- 
peg. 


tl.OB« 

i.n 

1.09 
1.07 
1.15 
l.Ui 
1.17 
1.29 
1.28 
«1.23 
1.134 
1.16} 


Minne- 
apolis. 


Excess 

of 
Minne- 
apolis 
over 
Winnl- 

price. 


CefUs. 


1914 


Winnl- 
peg. 


31.27} 
1.27 
1.33f 
1.37* 
1.36 
1.391 
1.39 
1.46 
1.29 
1.13} 
1.05 
1.24i 


spoils. 


SL45} 

47 

57} 

55 

52 


I 

67 
56} 

38 
32 
43} 


Exce.^ 

of 
Mini!*> 

over 

WiELl- 


CnW 


H 


241 


Month. 


1915 


Winni- 
peg.* 


Minn^ 
polls.* 


Excess 

of 
Minne- 
apolis 
over 
Winni- 
peg 
{Vice. 


1916 


Winni- 
peg. 


Minne- 
apolis. 


Excess 
of 

Miniw- 

spolb 

over 

Winni- 

priw. 


January... 
February.. 

March 

April 

May 

June 

July 

August 

September 
October... 
November. 
December. 


t2.I5| 
2.25 
2.29 

2.18 

2.05} 

1.84} 

1.77 

2.06 

2.07 

2.42 

2.61 

2.7( 


Cntf 


il 


24 

m 

24 
H 
2U 

2"-: 


I  Quotations  for  No.  1  Northwestern  as  given  in  the  annual  reports  of  the  Canadian  Department  of  Ub^ 
on"  Wholesale  Prices." 
s  Quotations  for  No.  1  Northern  as  given  in  the  annual  reports  of  the  Minneapdis  Chamber  of  Commerce 
*  Excess  of  Winnipeg  over  Minneapolis  price. 
« Tariff  act  approved  Oct.  3, 1913. 

A  comparison  of  the  quotations  shows  that  Minneapolis  prices  veri' 
higher  119  times  for  a  total  of  2,098^  points,  and  that  Winnipeg 
prices  were  higher  10  times  for  a  total  of  64^  points.  The  results  vl 
the  comparison  may  be  shown  in  greater  detail  as  follows: 

Namb^r  of  timtS- 

Minneapolis  prices  were  higher j 119 

By  5  cents  or  less 16 

By  more  than  5  and  less  than  10  cents 9 

By  10  to  20  cents 44 

By  20  to  30  cents 43 

By  30  cents  and  over 7 
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Number  of  timea 

prices  were  higher 10 

!sents  or  less ^ 6 

re  than  5  and  less  than  10  cents 3  % 

0  20  cents - 2 

)  the  same -, 1 

8  not  comparable 2 

of  price  differences. — ^The  only  years  in  which  the  Minne- 

ice  did  not  regularly  exceed  the  price  in  Winnipeg  were 

1907.     In  these  years  American  production  of  flaxseed  was 

>nd  domestic  requirements,  and  prices  in  Minneapolis  were 

.port  basis.    A  good  deal  of  the  exported  seed  was  shipped 

igh  bills  of  lading  from  the  western  ports  of  the  Great  Lakes. 

Bcal  year  ending  June  30, 1906,  2,321,465  bushels  of  flaxseed, 

er  cent  of  the  total  flaxseed  exports  were  so  billed,  chiefly 

uluth,  enabling  the^shippers  to  take  advantage  of  the  lower 

fates.     During  the  following  year  the  amount  exported  di- 

tom  the  Lake  region  was  3,131,348  bushels,  or  approximately 

i  of  the  total  exports.    In  the  fiscal  year  ending  June  30, 

,448,716  bushels,  or  one-third  of  the  total  flaxseed  exports  of 

mtry  were  consigned  directly  from  Duluth  and  Chicago. 

fly,  the  flaxseed  of  the  Northwest  was  on  an  export  basis 

;  these  years.    In  Canada,  however,  the  great  increase  in  pro- 

il  had  not  yet  occurred,  and  exports  were  exceedingly  small. 

g  the  Canadian  fiscal  years  (ending  Mar.  31)  1906,  1907,  and 

the  excess  of  the  Winnipeg  over  the  Minneapolis  price  per- 

t  the  importation  of  1,373,611,  2,719,851,  and  426,516  bushels, 

Itively,  from  the  United  States,  notwithstanding  the  Canadian 

rt  duty  of  10  cents  a  bushel.    Thereafter,  exports  from  Canada 

1^  increased,  while  the  United  States  became  essentially  a  flax- 

Importing  country,  and  this  is  the  apparent  cause  for  the  higher 

f  obtaining  at  Minneapolis  in  the  later  years.    From  the  produc- 

IBctions  of  Canada,  equal  freight  rates  applied  to  Fort  William 

Port  Arthur,  Minneapolis,  and  Duluth. 

8ginning  with  the  calendar  year  1908,  the  monthly  quotations 

Vinneapolis  were  in  all  cases  higher  than  those  of  Winnipeg. 

ir  January,  1909,  when  large  quantities  of  foreign  flaxseed  were 

fing  to  the  United  States,  Minneapolis  quotations  exceeded  the 

Inipeg  figures  94  times — 40  times  by  10  to  20  cents  and  50  times 

l&ore  than  20  cents.    Most  of  the  seed  imported  from  Canada 

Jug  1910  and  1911  entered  this  country  at  Buffalo,*apparently  for 

I  eastern  oil  mills.    But  after  1911  there  was  a  fairly  large  and 

pilar  movement  of  Canadian  flaxseed  to  the  western  ports.    In  the 

iftl  year  ending  June  30, 1912, 1,288,323  bushels  entered  the  United 

Ites  through  ports  of  Lake  Michigan  and  Lake  Superior,  and 

fosB  the  Minnesota  border;  in  1913,  the  amount  was  1,214,477 
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bushels;  in  1914,  2,184,940  bushels;  in  1915,  1,724,005  bushels;  and 
m  1916,  1,448,275  bushels. 

In  all  these  years,  except  perhaps  in  1913,  the  exoess  of  the  Minne- 
apolis price  was  sufficient  (allowing  for  the  fact  that  the  Canadian 
flaxseed  was  of  a  higher  grade  and  worth  more  per  bushel)  to  pennit 
some  importation  from  Fort  William.^'  And  it  is  significant  that 
the  amount  of  flaxseed  (474,633  bushels)  which  moved  across  the 
Minnesota  border  was  far  greater  in  1913  than  in  previous  or  sab- 
sequent  years.  It  came  not  from  Fort  William  or  Canadian  Lake 
ports,  but  directly  from  the  western  Provinces.  This  movement  per- 
mitted a  saving  of  the  cost  of  transporting  flaxseed  from  Fort  Wil- 
liam to  Minneapolis.  The  costs  of  transportation  from  the  produc- 
ing centers  of  Saskatchewan — ^the  great  flaxseed-producing  Prov- 
ince— to  Fort  William  and  Minneapolis  are  practically  the  same. 
It  is  obvious,  therefore,  that  flaxseed  might  profitably  be  imported 
into  Minnesota  from  points  west  of  Fort  William  even  though  the 
spread  between  Minneapolis  and  Winnipeg  quotations  would  not 
seem  to  be  sufficiently  wide  to  permit  of  a  movement  between  the 
two. 

^In  flaxseed,  as  in  the  case  of  wheat  and  oats,  the  disparity  between  the  Ameiicao 
and  Canadian  prices  is  widest  during  the  winter  season  of  closed  lake  navigation. 
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POTATOES. 

SUMMARY  AND  CONCLUSIONS. 

Owing  to  the  great  variations  in  the  annual  yield,  a  comparatively 
inelastic  demand,  and  a  limited  keeping  period,  there  is  a  frequent 
recurrence  of  seasons  when  the  prices  of  potatoes  fall  below  the  cost 
of  production  or  rise  to  high  levels.  Furthermore,  much  local  and 
seasonal  price  variation  is  caused  by  other  influences — the  great  bulk 
of  the  commercial  crop  is  produced  in  widely  separated  regions; 
storing,  shipping,  handling  and  other  expenses  of  marketing  so 
perishable  a  product  constitute  a  large  portion  of  the  price  paid  by 
the  consumer.  These  conditions  of  distribution  complicate  the  tariff 
problem,  render  it  difficult  to  determine  the  precise  effects  of  import 
duties,  and  tend  to  make  foreign  competition  irregular  and  decidedly 
speculative. 

But  it  is  clear  that  the  import  duty  of  25  cents  per  bushel,  in  force 
between  1897  and  1909,  proved  to  be  nearly  prohibitive  in  fair  or  good 
crop  years,  except  as  regards  small  shipments  of  high-priced  early 
potatoes,  chiefly  from  the  Bermudas.  Although  the  international 
trade  is  of  considerable  dimensions,  it  is  chiefly  intra-European. 
Prior  to  the  tariff  act  of  1913,  large  importations  into  the  United 
States  occurred  only  when  domestic  crops  were  short  and  prices  were 
much  higher  than  in  foreign  markets ;  and  these  importations  came 
chiefly  from  Europe. 

Since  September  20,  1912,  quarantines  have  altogether  eliminated 
competition  from  the  countries  of  largest  production.  Effective  com- 
petition is  possible  only  from  Denmark  and  Canada.  The  latter 
has  enjoyed  an  indirect  preference  since  July  1,  1917,  through  the 
removal  of  all  requirements  as  to  inspection  and  certification.  Rela- 
tively small  quantities  of  high-priced  early  potatoes  are  also  im- 
ported without  restriction  from  the  Bermudas. 

Under  the  terms  of  the  tariff  act  of  1918,  offering  reciprocal  free 
trade  in  potatoes,  free  entry  is  now  accorded  the  product  of  all  these 
r^ons.  Their  shipments  to  the  United  States  increased  in  the  first 
year  of  operation  of  the  1913  act,  which  happened  to  be  a  year  of  a 
short  domestic  crop ;  but  during  the  two  subsequent  war  years  im- 
portations were  negligible.    From  1914  on,  Canada  has  become  the 
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chief  source  of  imports;  her  exports  to  the  States,  irfiile  inp^gnlar  in 
ydame,  have  greatly  increased.  In  the  fiscal  year  1917,  when  the 
domestic  crc^  was  die  smallest  for  a  decade,  imports  from  CSanada 
amounted  to  2,844,364  bushels;  in  1918  to  977,788  bushels;  in  1919  to 
8^298,888  bushels,  and  in  1920  to  6^,966  budieb  yalned  at  flS^eO,* 
088. 

On  November  7,  1918,  Canada  removed  her  customs  duty,  .whidi 
under  the  general  tariff  was  20  cents  per  busheL  This  change  was 
effected  under  a  war  measures  act,  and  subsequently  was  put  on  a 
more  permanent  basis  by  the  amendment  of  June  6, 1919,  to  the  Cana- 
dian custcHus  tariff,  allowing  free  entry  to  countries  according  like 
treatment  to  the  Canadian  product;  when  from  other  countries  the 
duty  was  fixed  at  20  cents  per  bushel. 

Li  the  quarter  of  a  century  from  1891  to  1914  the  Canadian  acre- 
age in  potatoes  remained  nearly  stationary;  but  at  the  dose  of  the 
four-year  period  191fr-1918,  the  acreage  had  risen  over  SO  per  cent 
Without  doubt  this  was  due  in  some  measure  to  the  worid  shortage 
of  food,  but  it  is  noteworthy  that  in  1919  the  acreage  and  production 
were  again  considerably  increased,  with  a  further  slight  ezpansioa 
in  the  1920  acreage.  In  the  first  period  [uroduction  greatly  b^ond 
the  needs  of  hcune  markets  (which  were  protected  by  an  import 
duty)  was  discouraged  by  the  lack  of  foreign  marisets  aocenrible 
to  80  bulky  and  perishable  a  commodity,  and  to  some  extent,  like- 
wise, by  llie  import  duty  and  quarantines  of  the  United  States. 
The  large  increase  toward  the  dose  of  the  second  period  was  in- 
fluenced in  uncertain  degree  by  the  opening  of  the  American  market, 
higher  prices,  and  the  conditions  created  by  the  wan  The  production 
of  Canada  is  now  about  one-third  that  of  the  United  States ;  nearly 
three- fourths  of  it  is  grown  in  the  eastern  Provinces,  near  some  of  the 
largest  producing  and  consuming  sections  of  the  United  States.  As 
regards  the  western  Provinces,  their  combined  production  is  only  a 
little  over  one-half  that  of  the  State  of  Michigan. 

Both  the  United  States  and  Canada  import  from  each  other,  since 
1913  the  United  States  about  four  times  as  much  as  does  Canada. 
There  is  occasion  for  a  considerable  border  trade  between  the  two 
countries  by  reason  of  the  location  of  markets  and  producing  sections, 
local  crop  and  price  conditions,  and  differences  in  the  time  of  harvest 
or  quality  of  the  crop.  The  American  shipments  to  Canada  consist 
principally  of  early  or  new  potatoes ;  they  are,  therefore,  supplemen- 
tary rather  than  competitive,  since  they  appear  on  the  market  when 
old  stocks  have  dwindled  and  prices  are  high.  The  Canadian  ship- 
ments consist  of  late  potatoes,  harvested  at  approximately  the  same 
period  as  the  main  crop  of  the  Northern  States. 
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The  tariff  problem  resolves  itself  principally  into  the  competition, 
for  the  Atlantic  markets,  of  the  eastern  Provinces  and  the  important 
producing  sections  of  Maine,  western  New  York,  and  western 
Michigan.  Growers  of  early  and  seed  potatoes  are  little  concerned. 
And  as  for  the  truck  or  market  gardening  sections  in  the  populous 
centers,  the  same  influences  which  have  aided  their  development  in 
the  face  of  competition  from  other  sections  operate  to  protect  them 
from  Canadian  competition. 

So  far  as  costs  of  production  per  acre  are  concerned,  the  available 
data  disclose  no  great  difference  in  favor  of  producers  on  either  side 
of  the  border.  But  the  cost  per  bushel  is  the  significant  basis  of 
measurement;  and  in  bushel  costs,  Canadian  producers  enjoy  an  ad- 
vantage by  reason  of  higher  yields  to  the  acre.  With  the  single  ex- 
ception of  Maine,  the  average  yield  in  nearly  every  Province  is  more 
than  one-half  again  as  large  as  in  the  adjacent  and  immediately  com- 
peting Statesl  This  results  in  lower  costs  of  production  per  bushel 
north  of  the  border. 

This  advantage  is  partially  offset  by  the  higher  prices  which 
American  producers  receive  for  their  product.  And  while  the  higher 
prices  were  in  part  due  to  nearness  to  larger  and  more  diverse 
markets,  it  is  possible  that  the  import  duties  which  were  in  force 
until  nearly  the  close  of  the  year  1918  were  also  a  factor. 

In  the  prewar  period  Canada's  exportable  surplus  was  not  large, 
hence  competition  from  this  source  is  of  importance  only  if  the  pro- 
duction of  1918,  1919,  and  1920  be  maintained  or  increased.  Under 
free  trade  such  a  development  is  favored  by  the  following  conditions : 

Tbe  neighboring  North  Atlantic  States  offer  to  the  Canadians  a  market  which, 
measm^  by  population,  is  over  three  times  that  of  all  Canada.  Prohibitive 
import  duties  and  quarantines  had  closed  this  outlet  until  a  very  recent  period. 

Freight  rates  from  New  Brunsvrick,  Quebec,  and  Ontario  to  eastern  seaboard 
points  compare  favorably  with  the  rates  from  competing  regions.  .Moreover, 
(Shippers  in  the  maritime  Provinces  can  avail  themselves  of  cheaper  water 
transportation. 

The  climate  north  of  the  border  is  especially  favorable  for  the  production  of 
most  root  crops,  while  economic  and  physical  conditions  limit  the  range  of  other 
crops  that  can  be  profitably  grown. 

Although  farmers  in  the  maritime  Provinces  usually  received  much  lower 
prices  than  their  neighbors  in  the  States,  still  they  produced  a  surplus  even 
prior  to  the  removal  of  the  American  import  duty.  Furthermore,  they  were 
also  able  to  divide  the  Cuban  market  with  the  American  shippers,  notwithstand- 
ing a  preferential  tariff  in  favor  of  the  latter. 

In  the  eastern  Provinces,  as  well  as  farther  west,  there  are  large  areas  stlU 
open  to  settlement  and  cultivation.  Owing  to  the  large  yield  of  potatoes  to  the 
acre,  a  comparatively  small  additional  acreage  will  produce  a  large  surplus." 

^Ooe  hundred  thousand  acres  (about  18  per  cent  of  the  area  barvested  in  1918,  which 
proTlded  a  surplus  estimated  by  the  Dominion  QoTemment  to  be  20  million  bushels), 
would  yield  approximately  IB  million  bushels.  Estimating  the  per  capita  consumption 
u  bclnff.  rooghly,  4  bushels,  the  urban  consumption  in  the  North  Atlantic  States  is  80 
ttUUoo  baahtf& 
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Some  of  the  more  probable  effects  of  such  a  large  increase  in  im- 
ports may  be  thus  summarized : 

The  marginal  areas  from  which  the  Blastem  States  had  been  drawing  supple 
mental  supplies  have  been  moving  westward*  Important  potataprodndn^ 
regions  have  been  developed  in  Colorado  and  Idaho,  far  distant  from  the  larg« 
markets.  Freight  rates  enable  the  Canadian  product  to  displace  that  of  the 
West,  and  free  trade  would  direct  the  channels  of  trade  southward  rather  than 
from  west  to  east 

A  large  influx  of  the  more  cheaply  produced  Canadian  product  will  evidently 
tend  to  lower  price  levels,  especially  in  the  Eastern  States.  In  these  States 
prices  would  be  readjusted  more  nearly  .to  the  levels  obtaining  farther  west, 
and  more  nearly  to  the  prices  received  north  of  the  border.  The  broadening  of 
the  markets  and  the  opening  of  the  adjacent  sources  of  supply  tend  to  lessen 
the  seasonal  and  local  price  variations. 

There  Is  a  considerable  margin  of  avoidable  expenditure  in  the  marketing  of 
potatoes;  also  an  economic  waste  In  long-distance  transport — both  as  regard^ 
freight  charges  and  losses  through  freezing  and  decay.  Unrestricted  border 
trade  evidently  tends  to  lessen  the  costs  of  distribution. 

Although  imports  have  found  their  way  chiefly  to  the  East,  there  is  a  growin;: 
movement  toward  such  cities  as  Chicago  and  Detroit,  either  across  the  Lake$ 
from  Ontario,  or  from  Manitoba.  Yields  in  Manitoba  are  much  larger  than  in 
Michigan  or  Minnesota ;  costs  are  less,  apparently,  and  the  great  cities  of  the 
Central  States  offer  a  promising  outlet.  In  the  western  Provinces  the  transi- 
tion from  grain  growing  to  a  more  mixed  agriculture  is  already  in  evidence. 

No  widespread  readjustment  in  types  of  production  south  of  the  border  would 
be  necessitated  by  an  influx  of  Canadian  potatoes,  for  the  American  crop  occu- 
pies only  about  1.2  per  cent  of  the  cultivated  area,  and  of  this  small  percentage 
obviously  only  those  sections  which  are  producing  late  or  main  crop  potatoes 
at  highest  cost  would  be  greatly  affected. 

Finally,  cognizance  should  be  taken  of  the  uncertain  element  intro- 
duced by  the  quarantines  and  by  the  European  situation.  Of  the 
European  countries,  only  Denmark  is  permitted  entry  (under  inspec- 
tion) ;  her  average  net  exports  during  1911-1913  amounted  to  about 
one  million  bushels.  But  the  quarantines  are  of  uncertain  duration. 
High  yields,  abundant  supplies  of  cheap  labor,  and  cheaper  water 
transportation  may  enable  these  countries,  when  normal  condition^ 
of  trade  are  restored,  to  compete  with  Canadian  and  American  pota- 
toes. Prior  to  1914  ocean  freights  from  the  principal  Continental 
markets  to  New  York  were  no  higher  than  the  rail  rate  from  Maine 
or  Michigan.  Imports  from  these  countries  were  of  inferior  quality, 
however,  sold  at  much  lower  prices  than  the  domestic  product,  and 
suffered  losses  through  spoilage  or  rejection. 

TARIFF  PROVISIONS  WITH  RESPECT  TO  POTATOES.* 

In  the  several  tariff  acts  between  the  years  1883  and  1897  the  import 
duty  upon  potatoes  was  alternately  16  cents  and  26  cents  per  bushel 

>  ThlB  study  refers  only  to  white  or  Irish  potatoes.  Canada  does  not  produce  sweet 
potatoes ;  nearly  all  of  her  Imports  of  this  product — about  50,000  bushels — are  from  the 
bnited  States.     Under  the  Canadian  general  tariff,  sweet  potatoes  are  dutiable  at  10 
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of  60  pounds;  it  was  maintained  at  25  cents  from  1897  until  the 
enactment  of  the  tariff  act  of  October  3,  1913.  In  that  act  potatoes 
were  placed  on  the  free  list,  with  the  proviso  that  against  such  coun- 
tries as  impose  a  duty  upon  the  American  product  an  ad  valorem  rate 
of  10  per  cent  should  apply  (about  4  to  8  cents  per  bushel  under 
prewar  prices).  It  was  not  until  November  7,  1918,  that  Canada 
removed  her  customs  duty,  which  under  the  Canadian  general  tariff 
was  20  cents  per  bushel ;  and  this  change  was  effected  through  an 
order  in  council,  under  authority  of  the  war  measures  act,  primarily 
in  order  to  facilitate  the  marketing  of  a  crop  30  million  bushels 
larger  than  that  of  any  preceding  year.  Subsequently,  by  the  amend- 
ment of  June  6,  1919  to  the  Canadian  customs  tariff,  potatoes  were 
made  free  of  duty  when  from  countries  which  accord  like  treatment 
to  the  Canadian  product ;  when  from  other  countries  a  duty  of  20 
cents  per  bushel  is  assessed.  Likewise  the  Netherlands,  Belgiimi, 
Denmark,  and  the  Bermudas  removed  their  duties  on  the  American 
product.  Between  the  United  States  and  virtually  all  nations  which 
our  quarantine  regulations  permit  to  ship  to  this  country  there  is 
thus  free  trade  in  potatoes,  and  imports  have  been  growing  in  volume. 

WORLD  PRODUCTION. 

Only  a  small  fraction  of  the  world's  supply  is  grown  in  the 
United  States.  Over  the  greater  part  of  its  area  the  climate  is 
unsuited  to  potato  production,  which  requires  a  cool  sununer  with 
ample  moisture  fairly  weU  distributed  throughout  the  growing 
period.  Of  the  world  crop  of  approximately  6^  billion  bushels, 
about  90  per  cent  is  produced  in  Europe,  a  little  over  6  per  cent 
in  the  United  States,  and  about  1^  per  cent  in  Canada.  The  potato 
is  especially  adapted  to  the  climatic  and  economic  conditions  of 
northern  Europe,  where  it  has  become  so  essential  a  part  of  the  food 
supply  that  large  yields  are  sought  and  obtained  through  most 
intensive  cultivation  and  a  great  expenditure  of  labor,  seed,  and 
fertilizer.  Under  favorable  conditions  it  produces  a  greater  amount 
of  food  to  the  acre  than  perhaps  any  other  staple.  Prior  to  1914,  Bel- 
gium alone  produced  over  50  per  cent  more  than  did  Canada,  and  the 
crop  of  Germany  was  over  four  times  as  large  as  that  of  the  United 

ceDia  per  tmsbel.  In  the  American  tariff  tlie  potato  provision  covers  not  only  Irish 
but  also  sweet  potatoes,  as  well  as  potato  flour,  and  potatoes,  dried,  desiccated,  or 
otherwise  prepared.  Only  a  very  small  proportion  of  the  domestic  crop  is  consumed  In 
^e  potato  product  Industries.  Imports  of  sweet  potatoes  Into  the  Continental  United 
States  are  prohibited  by  quarantines. 

For  ft  report  conceming  potato  products  (flour,  dried  potatoes,  starch,  and  dextrine) 
>e«  "  Information  Concerning  the  Domestic  Potato-Product  Industries,"  by  the  United 
Htatoi  Tariff  Commission,  printed  for  ntto  of  the  Committee  on  Ways  and  Means,  Honae 
of  Bcpresentatlvea,  Sept  4,  1919. 
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States.  European  producers  have  a  less  fluctuatmg  market  tiian  pro- 
ducers in  America  by  reason  of  the  more  diverse  uses  and  a  surplus  of 
production  is  more  readily  absorbed.*  Only  an  exoessivdy  large  crop 
could  cause  ^dumping''  in  North  American  markets.  Althoogb 
Chicago  prices  were  from  65  to  100  per  cent  higher  than  those  of 
Berlin  during  1910  to  1913,  imports  to  this  country  from  Grermanj 
were  negligible.' 

WORLD  TRADE. 

From  65  to  86  million  bushels  of  potatoes  entered  into  international 
commerce  during  the  years  1911-1918.   Although  this  trade  is  chiefly 
intra-European,  there  is  also  a  constant  movement  of  several  mil 
lion  bushels  to  the  Latin- American  countries  and  an  irr^ular  £a 
ropean  trade  with  North  America.    The  volume  of  the  Internationa 
trade  is  surprisingly  large,  in  view  of  the  bulky  and  watery  char 
acter  of  the  product,  its  perishability,  and  the  high  cost  of  market 
ing.    Shipment  over  long  distances  requires  special  precautions  as 
to  ventilation,  light,  and  temperature.     European  producers  have 
virtually  monopolized  the  world  trade,  the  United  States  ordinarily 
exporting  small  quantities  to  neighboring  countries  where  it  enjoys 
special  tariff  preferences  or  other  advantages.    Until  recently,  high 
import  duties  have  limited  exports  to  this  country  except  during 
years  of  domestic  shortage  and  high  prices.    In  such  years  large  im- 
ports were  made. 

*0f  tbe  Oerman  crop  of  1.8  billion  bnthels  In  1912,  aboot  477  mUllon  bnahels  wtfe 
med  for  table  purpoBes,  877  million  bushels  in  feeding  liye  stock,  the  balance  represent- 
ing  the  qiiantities  used  in  replanting,  in  mannfacturing  alcohol,  starch,  glucose,  dried 
potatoes,  and  potato  flour,  and  the  loss  throni^  decay.  Corn,  to  which  the  climate  of 
northern  Europe  is  unsuited,  is  a  cheaper  and  better  stock  food,  and  a  cheaper  8onrc« 
of  alcohol,  starch,  and  glucose.  But  the  broader  market  for  potatoes  renders  Skiropean 
producers  less  subject  to  such  violent  price  fluctuations  as  occur  in  the  United  St^tei 
and  Canada.     See  note  1,  p.  150,  regarding  domestic  potato-product  industries. 

*  Average  wholeeale  prices^  white  or  Irish  potatoes ;  per  bu^el  of  60  pounds : 


Year. 


1910 
1011 
1012 
1013 


Chicago 

odto 

loioe). 


(ffoodto 
choioe). 


10.43 
.77 
.01 
.SO 


Berlin 

(table 

varieties). 


10.06 
.30 
.46 
.35 


Qiloago  prices  from  "Wholesale  Prices,"  U.  S.  Department  of  Labor.    Berlin  prices  from  "Vlertel- 
•hrhefle,''  converted  to  bnabels  of  60  pounds. 


^:!3 

hill 

V  esUa 

f  Sll?^ 
II  ►sl; 

i  liil« 
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Table  1. — International  trade  in  potatoes,  19X1-191S* 

[In  thooaands  of  bushels.) 


Country  of  destinaticvi. 


Aisentina 

Anstrift-Hungary 

Belgium 

Ganada 

Cbina. 

Denmark 

France 

Germany 

Italy 

Japan 

Netherlands. 

Portugal 

Rusda 

8pain 

United  Kingdom. : 

United  States 

Other  countries 

TotaL .^ 

Country  of  origin. 

Argentina 

Austria-Himgary 

Belgium 

Bradl 

Csnada 

Cuba. 

Fuiland.1 

France 

Germany 

Netherlands. 

Norway 

Philippine  Islands. 

Russia 

Sweden 

Swltierland. 

United  Kingdom. 

United  Statos 

Other  countries 

Total 


41 

2,146 

7,650 

676 

212 

1,478 

10,0m 

20,411 

3,166 

610 

16,814 

616 

11,106 

1,280 

4,862 

1,096 

1,642 


84,885 


7V8 

1,020 

0,400 

035 

807 

706 

8,401 

4,008 

,3,602 

'     406 

17,260 

420 

0,171 

1,718 

13,466 

1,031 

2,370 


78, 


Imports. 


84,765 


3,418 

290 

4,251 

8,452 

6,351 

3,728 

656 

1,066 

388 

786 

1,803 

^'5^ 

600 

047 

602 

460 

6,700 

J'l? 

43,287 

30,214 

2,588 

l.» 

419 

61 

206 

377 

265 

268 

706 

660 

2,055 

3,110 

6,008 

10,708 

1,542 

12,400 

1,760 

2,666 

80,134 


1,1:9 
o.of: 
2,012 

34« 
51& 

^€S 

12,216 

MT7 

401 

15,29 

49 

2,977 

1,817 
1." 


€3,979 


31< 
4,506 

4,683 
1,096 

400 
2,2s 

5t9 

3S» 

8,579 

14,0lfi 

2,0(1 

176 

330 
IS 

en 

8,413 
17,444 

3,  in 

2,308 


66,374 


>  Yearbook  of  the  Department  of  Agriculture,  1010. 
PRODUCTION  IN  THE  UNITED  STATES. 

Producing  sections. — ^The  bulk  of  the  domestic  commercial  supply 
is  concentrated  in  widely  separated  regions  of  large-scale  production, 
lying  to  the  north  and  west  of  the  corn  belt  and  in  Maine  and 
New  York.  In  value  the  potato  ranks  among  the  major  crops, 
although  only  about  1.2  per  cent  of  the  cultivated  acreage  is  devoted 
to  its  production.  Of  the  national  harvest,  ranging  usually  be- 
tween 350,000,000  and  400,000,000  bushels,  the  Northern  States  grow 
over  three-fourths,  the  South  one-tenth,  and  the  West  one-eighth. 


Eftst  of  the  Bockiee  the  general  drift  of  the  trade  is  southward  and 
eastward.  Pricee  are  highest  and  the  per  capita  consumption  lowest 
ID  the  Soathem  States.* 

TuLK  2. — Production  and  forttgn  trade  of  the  VnUed  State*,  I891-19Z0. 

[nom  Tacboab  ■nd  UootUr  Ctop  Haport,  V.  a  HqMrtrndil  or  AfriaDltm.] 
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Large-scale,  truck-crop,  and  early  potato  production  and  markets. — 
The  important  producing  sections  are  shown  in  Map  1.  For  the  pur- 
pose of  this  study  they  may  be  divided  into  three  groups.  The 
first  and  by  far  the  most  important  group  comprises  the  region  of 
lu-ge-scale  production — Maine,  New  York,  Michigan,  Wisconsin, 
Minnesota,  Colorado,  Idaho,  and  central  California.  Hie  second 
SToup  consists  of  the  small  centers  of  production  around  the  large 
'-ities  and  in  the  more  densely  populated  sections.  Market  gardening 
and  intensive  production  in  these  localities  are  stimulated  by  ac- 
("essibility  to  a  quick  market  and  by  the  greater  availability  of 
Ubor.  The  third,  or  soathem,  group  produces  chiefly  early  potatoes 
i:rown  during  the  late  winter  and  early  spring  months.  These  enter 
the  market  during  the  first  half  of  the  year,  command  higher  prices 
ihan  do  late  potatoes  held  over  from  the  preceding  harv^,  and  are 
usaally  off  the  market  before  the  arrival  of  the  late  crop.  Producers 
of  (he  early  crop  would  be  benefited  by  free  trade  with  Canada.' 

•1  load  and  seasonal  trade. — Although  the  great  bulk  of  the  trade 
is  in  the  late  or  main  crop,  the  shipments  of  seed  and  early  potatoes 
are  of  increasing  importance.    There  is  a  distinct  trade  in  each  of 

'In*  stndr  ot  tht  food  conaumpUoQ  od  farm*,  tbe  per  capita  conmmptloii  was  toand 
M  iTence  len  Uian  S  bnsbela  per  person  In  North  Carolina  and  Geor^a,  and  OTcr  8 
Luheli  In  WlMODiln,  New  Tork,  and  Termont.  {V.  S.  Department  of  Asrlcnltare, 
Finwn'  Balletin  63S.) 

*Eu1r  potatoea  coBitltute  ont;  about  S  per  cent  of  tti«  total  acreage,  bnt  about  one- 
tttth  of  tlie  total  ear-lot  iblpmenta,  being  grown  prlmarllr  for  tbe  market.     Virginia, 
UuTlud.  riorid*,  Nortb  Carolina,  and  Lonlslana  are  tbe  principal  producing  States. 
1823°— 20 11 


(From  Fannen'  Bull.  TBS,  V.  8.  Dept.    of  AETlcnltai«.> 


Table  3. — Carloadt  of  potatoes  unloaded  at  10  larpe  ettta,  1916-1919. 
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Table  3. — CarioaAt  of  polatoen  unioaded  at  10  targe  citiet,  19I6-I9I9 — Conti 
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Nuts.— A  Duliwl  ol  poutoM  li  eqnlTilcat  to  about  800  boibels, 
EXPORTS. 

American  exports  during  the  fiscal  years  1910-1914  ranged  from 
1  to  2  million  bushels.  Approximately  60  per  cent  of  diis  trade  is 
with  Cuba ;  200,000  to  500,000  bushels— early  potatoes  chiefly— were 
shipped  to  Canada,  and  the  balance  of  the  exports  moved  to  Central 
America,  chiefly  to  Mexico  and  Panama.  Preferential  tariff  treat- 
ment is  accorded  the  American  product  in  Cuba.  Europe  ordinarily 
supplies  the  South  American  trade.  Since  1914  exports  hare  in- 
creased considerably. 


1  From  ComnMrce  tnd  Navigation  ot  Uw  ValttA  StaUs.) 

Fl«lr«r. 

ToUl. 

Cuba." 

Cnada. 
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IMPORTS  AND  PLANT  QUARANTINES. 

Iviport  trade  prior  to  the  plcmi  quarantme  of  1912. — The  import 
duty  of  25  cents  per  bushel,  which  was  in  force  during  the  16  fiscal 
years  1898-1913,  was  equivalent  to  a  protection  of  approximately 
100  per  cent  of  the  average  cost  of  production.*  During  the  same 
period  wholesale  prices  in  Chicago  averaged  65  cents,^  although  at 
times  they  dropped  to  20  cents  or  rose  to  $2.  In  fair  or  good  crop 
years,  this  duty,  when  added  to  transportation  charges  which  are 
high  in  proportion  to  the  price  of  the  product,  proved  to  be  nearly 
prohibitive.  Imports  in  such  years  usually  amounted  to  about  a 
quarter  of  a  million  bushels  (see  Table  5),  and  consisted  principally 
of  high-priced  early  potatoes  from  the  Bermuda  and  Canary  Islands 
and  of  a  few  thousand  bushels  from  Canada.  But  in  the  fiscal  years 
1909  and  1912,  when  prices  rose  greatly  above  foreign  levels  by  reason 
of  short  domestic  harvests,  there  were  imported  8,383,966  and  13,- 
734,695  bushels,  respectively.  In  those  years  the  bulk  of  the  ship- 
ments came  from  the  United  Kingdom. 

Import  trade  after  plant  quarantine  act  of  1912, — ^The  record  im- 
portations in  the  year  1912  were  followed  by  the  plant  quarantine  act 
of  August  20,  1912.  Under  its  authority  the  Secretary  of  Agri- 
culture has  maintained  a  complete  quarantine  since  September  20, 
1912,  against  the  largest  producing  countries  of  Europe,  princi- 
pally because  of  the  danger  of  importing  the  potato-wart  disease.' 
Shipments  from  Denmark,  Chihuahua  and  Sonora  (Mexico)  counties, 
and  from  Santo  Domingo  are  permitted,  under  certification  by 
specifically  named  and  authorized  foreign  officials  and  after  subse- 
<|uent  Federal  inspection  at  specified  American  ports  of  entry.  The 
inspection  involves  some  small  expense  to  the  shipper  in  the  form 
of  incidental  charges.  While  similar  regulations  were  at  first  ap- 
plied to  potatoes  from  Canada  and  Bermuda,  all  restrictions  were 
removed  from  these  countries  on  July  1,  1917,  thus  giving  them 
an  indirect  preference.  In  the  fiscal  year  1914,  during  nine  months 
of  which  the  tariff  act  of  1913  was  in  operation,  imports  rose  to 
3,645,993  bushels,  of  which  Belgium  contributed  one  and  one-tenth 
million  bushels,  the  Netherlands  over  800,000  bushels,  and  Canada 
slightly  over  one  million  bushels;  the  product  of  the  United  King- 
dom, Germany,  and  Austria-Himgary  was  quarantined.  In  1917  im- 
ports from  Canada  amounted  to  2,844,364  bushels;  in  1918  to  977,733 
bushels;  and  in  1919  to  3,398,388  bushels;  and  in  1920  to  6,342,965 

*t7.  S.  Department  of  A^culture  Monthly  Crop  Report,  November,  1911,  p.  87.  The 
average  cost  of  production  in  the  year  1009  (based  upon  detailed  estimates  of  crop 
correspondents)  was  found  to  be  24.0  cents  per  bushel  for  the  United  States,  28.1  cents 
in  the  North  Atlantic  States.  21.4  cents  in  the  East  North  Central  States,  and  27.1  cents 
in  the  South  AtlanUc  divisfon. 

'  Wholesale  prices.  Bureau  of  Labor,  Annual  Report. 

'  The  potato-wart  disease  affects  not  only  the  immediate  crop,  but  also  subsequent  root 
crops  grown  In  the  same  soil.  In  the  territories  of  Hawaii  and  Porto  Rico,  imports, 
for  the  local  use  only,  are  permitted  from  all  countries,  without  restriction. 
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bushels,  with  an  import  value  of  $12,160,038.  The  Canadian  ship 
ments  and  around  200,000  bushels  annually  of  early  potatoes  from  the 
Bermudas  composed  virtually  all  of  the  importations  during  ihe^ 
years.  On  February  17,  1920,  the  quarantine  was  extended  to  Bel- 
gium and  the  Netherlands.  In  the  fiscal  year  1920,  416,880  bushels 
were  imported  from  Denmark.  But  the  European  exports  are  usually 
of  inferior  quality,  small  and  poorly  graded,  and  sell  at  a  material 
price  discount  under  the  domestic  product;  they  also  suffer  hean- 
losses  through  spoilage  en  route  and  through  rejections  by  inspectors 
enforcing  the  plant  quarantine  act. 

Table  5. — Imports  of  potatoes  into  the  United  States,  hy  countries  of  oriirn. 

1910-1920. 
[From  Commeroe  and  Navigation  of  the  United  States.] 
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land.%. 

Belgioio. 

1910 

BtukeU. 

353,208 

218,964 

13,734,605 

337,230 

3,645,993 

270,942 

209,532 

8,079,025 

1,180,480 

3,534,076 

6,940,930 

BuduU. 

97,138 

23,832 

143,059 

119,493 

1,025,536 

82,431 

27,576 

2,844,364 

977,733 

3,296,388 

6,342,965 

Bu*kel$, 

134,864 
101,479 
131,709 
141,422 
115,728 
128,545 
161,260 
186,  n5 
195,195 
230,107 
147,107 

Bu9heU. 
2,053 
263 
12,630,284 

ButkeU. 

17,551 

0,827 

121,626 

17,607 

803,144 

6,370 

Btukri' 

1911 

1912 

33fi.?>: 

1913 

2  (M 

1914 

13,841 

1,609 

10 

l,16\22l 

1915 

1916 

1917 

1  ... 

1918 

1 

1919 

1920». 

9,310 

, 

1 

^  Includes  416,880  bushels  from  Denmark. 

Table  6. — Imports  of  potatoes  for  consumption;  duties  and  revenues,  19O7-rJ20 

[From  Commeroe  and  Navigation  of  the  United  States.] 


Fiscal 
year. 


1907. 
1908. 
1909. 
1910. 
1911. 
1912. 
1913. 

1914. 

1915. 
1916. 
1917. 
1918. 
1919. 
1920. 


Rate  of  duty. 


{ 


25  cents  per  bushel 

,25  cents  per  bushel,  less  20  per  cent.* . 

'  25  cen  ts  per  bushel 

25  cents  per  bushel,  less  20  per  cent.* . 

25  cents  per  bushel 

25  cents  per  bushel,  less  90  per  cent.* . 

25  cents  per  bushel 

25  cents  per  bushel,  less  20  per  oent  ^ 

25  cents  per  bushel 

25  cents  per  bushel,  less  20  per  cent  i . , 

125  cents  per  bushel 

\25  cents  per  bushel,  less  20  per  cent  > . . 

f25  cents  per  bushel , 

25  cents  per  bushel,  less  20  per  oent  ^ . . 
25  cents  per  bushel  July  1  (Oct.  3, 1913). 
Beginning  Oct.  4, 1913: 

Free 

10  per  cent' 

Free 

10  per  cent* 

Free 

10  per  cen  t  * 

Free 

10  per  cent  > 

Free 

10  per  cent  > 

Free 

10percent2 

Free 

10  per  cent*- 


Quantity. 


BiuheU. 

109,895 

5,799 

403,685 

5,057 

8,372,096 

9,332 

342,703 

6,875 

195,893 

12,372 

13,724,852 

4,160 

333,637 

1,124 

23,794 

2,492,I0» 

1, 129, 302 
140,355 
129,355 
177,981 
31,056 
191,641 

2,877,373 
194,286 
978,966 

2,962,652 
571,424 

6,913,925 
26,970 


Value. 


DoUan. 

187,682 

4,774 

281,456 

3,845 

3,668,155 

8,392 

297,667 

6,997 

220,261 

11,710 

7,163,677 

3,802 

301,618 

965 

17,666 

1,231,524 

516,439 

218,638 

56,585 

311,978 

19,633 

518,948 

4,183,460 

366,921 

1,081,706 

3,060,203 

666,352 

13,438,471 

44,264 


Duty 
ooliected. 


DoOart. 

«i474 

1,160 

100,921 

1,011 

2,003,024 

1,866 

85,676 

1,375 

48,973 

2,475 

3,431,213 

832 

83,409 

225 

5,949 


Value 

per 

unit  of 

quantity. 


61,644 
"6,*588 


1,963 
'4i8,'346' 


106,170 

"66,'635' 

""2,'e97 


DoOan. 

1.10 
.82 
.69 
.76 
.43 
.80 
.86 
.87 

1.12 
.04 
.52 
.01 
.90 
.85 
.74 


Actual 
and  com- 
pute*! »J 
valorem 
rste. 


PtreriU 

22. 73 

2f. 
57 
22 
2> 

22 

22  21 
21.13 
47.91) 
21  S9 
27.  M 

83.67 


'i' 


.49 

.46 

10.  HJ 

L55 

.43 

1U.'»' 

1.75 

.63 

10'»> 

2.71 

1.45 

10.(0 

1.88 

1.01 

io  '»i 

1.04 

.90 

10  i« 

1.04 

1.64 

io.ao 

»  Reciprocity  treaty  with  Cuba. 

*  Applying  to  countries  imposing  a  duty  on  potatoes  from  the  United  States. 
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CANADIAN  PRODUCTION  AND  TRADE. 

Recent  large  increagea  in  production. — The  Canadian  acreage  in 
potatoes  increased  but  slightly  during  the  25-year  period  ending  with 
li*l4,  remaining  around  450,000  acres.  In  the  face  of  the  high 
American  tariff  and  of  European  competition  in  the  export  trade, 
production  in  the  Dominion  did  little  more  than  keep  pace  with  the 
needs  of  the  protected  home  market.  During  the  five  years  1910- 
ir>14  the  average  annual  production  was  75  million  bushels.  But  it 
is  to  be  observed  that  the  acreage  planted  in  1918,  as  a  result  of  the 
opening  of  the  American  markets  and  of  war  conditions,  was  60 
per  cent  larger  than  in  1914,  and  the  harvest  amounted  to  105^  mil- 
lion  bushels.  Again  in  1919  the  area  (818,767  acres)  was  increased, 
and  the  production  rose  to  181,952,000  bushels.  Of  the  crop  of  the 
Dominion,  which  is  now  about  one-third  that  of  the  United  States 
(as  compared  with  about  one-fifth  in  the  prewar  years),  approxi- 
mately three-fourths  is  produced  in  the  eastern  Provinces.  Sec- 
tions of  large  production  in  New  Brunswick,  Quebec,  and  Ontario 
are  adjacent  to  important  producing  sections  in  Maine  and  New 
York.  Freight  rates  to  the  great  eastern  markets  and  to  the  Ameri* 
lati  cities  along  the  lake  front  compare  favorably  with  those  from 
American  regions  of  large  production.  As  the  climate  is  especially 
suited  to  potato  production  and  great  areas  are  awaiting  cultivation, 
it  is  evident  that  shipments  to  the  States  might  be  greatly  increased.* 
It  is  noteworthy  that  since  1914  the  production  of  the  western 
Provinces  has  doubled,  though  it  is  still  relatively  small. 

Table  7.— Potato  production  in  Canada,  by  Provinces.  1891,  1001,  1910-1920. 
IComplM  from  Iba  Canada  Ytvbooki,  and  Canadian  Cansus  and  SMtbtlcs  Uontb];.] 


450,190 
M5i«n 


<  Preliminary  estimate. 

Exports. — In  the  years  1911-1913  about  a  million  bushels  were 
•■^ported  annually,  of  which  Cuba — also  the  principal  market  for 
■lie  American  surplus — received  about  one-half,  most  of  the  balance 

t  hlfber  alH- 
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moving  to  Newfoundland  and  the  British  West  Indies.  In  the  years 
following  the  reductions  in  the  American  tariff,  the  exports  to  these 
countries  were  maintained,  but  the  shipments  to  the  United  States, 
while  irregular  in  volume,  assumed  first  place.  Between  1917  and 
1920  annual  exports  to  all  countries  were  from  3,000,000  to  6,000,000 
bushela  Changing  quarantine  regulations  and  difficulties  of  trans- 
portation greatly  interfered  with  the  trade  during  the  war  period,  but 
during  the  last  four  years  (1917,  1918,  1919,  and  1920)  shipments 
south  of  the  border  attained  higher  levels.  They  constituted  about  60 
per  cent  of  the  total  exports.^^  In  the  Canadian  fiscal  year  ending 
March  31,  1920,  exports  rose  to  6,327,343,  bushels,  valued  at  $8,039,- 
107;  of  which  the  United  States  received  5,480,754  bushels,  or  more 
than  86  per  cent. 

COMPETITIVE  CONDITIONS. 

Shipments  of  early  potatoes  to,  and  late  potatoes  fronts  Canada.-- 
Between  the  United  States  and  Canada  the  trade  in  potatoes,  as  in 
most  fresh  fruits  and  vegetables,  is  seasonal  and  somewhat  local  in 
character.  Each  country  imports  from  the  other,  the  United  States 
about  four  times  as  much  as  Canada  since  the  enactment  of  the  1913 
tariff  act.  In  the  small  trade  prior  to  that  time  the  American  ship- 
ments were  larger.  But  while  the  exports  of  the  Dominion  compete 
with  the  late  or  main  crop  of  the  border  states,  the  shipments  from 
the  States — ^approximately  500,000  bushels  annually— compete  but 
slightly  with  the  Canadian  crop.  They  consist  principally  of  early 
or  new  potatoes  which  reach  the  Canadian  markets  during  the  late 
spring  and  summer,  prior  to  the  harvesting  and  marketing  of  the  main 
Canadian  crop,  and  at  a  time  when  stocks  are  low  and  prices  high. 
Thus  the  Labour  Gazette,  published  by  the  Department  of  Labour 
of  Canada,  reports: 

September,  1912. — ^Potatoes — ^prices  same  as  last  month,  imported  new  stock 
from  the  United  States  being  replaced  by  home-grown  supplies. 

September,  1913, — ^New  Canadhin  potatoes  are  rapidly  di^lacing  imported 
stoclc  in  the  markets. 

November,  1913. — Potatoes  up.  It  is  reported  that  the  crop  was  short  in  the 
United  States  and  that  supplies  were  being  bought  in  New  Brunswick  for 
export 

Canadian  competition  affects  chiefly  Maine,  New  York,  and  Michi- 
gan.— ^The  bulk  of  the  Canadian  exports  to  the  States  usually  moves 
from  the  eastern  Provinces  to  the  neighboring  United  States  mar- 
kets, chiefly  by  rail  through  the  Maine  and  New  Hampshire  customs 
districts,  though  some  shipments  are  made  via  the  ocean  route  from 
St.  John  (New  Brunswick)  and  from  Halifax.  The  most  important 
producing  section  of  New  England  is  in  Aroostook  County,  Me.;  of 
New  York,  in  the  western  counties ;  and  the  nearest  of  the  great  pro- 
ducing sections  of  the  West  are  in  western  Michigan.  (See  Map  2.) 
•-  '  • — ^^— i^-^— ^__-___^^_^^_„,^^__^«^_— . 

*"  Canadian  flacal  years  ending  March  81. 
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In  these  sections  the  great  balk  of  the  crop  consists  of  late  potatoes. 
Thus  the  tariff  problem  resolves  itself  chiefly  into  the  competition 
of  these  regions  with  the  eastern  Provinces  for  the  Atlantic  coast 
markets.  As  regards  this  competition,  the  data  which  follow  indi- 
cate that  the  Canadian  producer  enjoys^important  advantages.  In 
the  case  of  other  producers  in  the  States  it  may  be  noted : 

That  the  markets  for  American  early  potatoes  would  be  extended,  by  free 
trade  with  Canada. 

Becaoae  of  the  difficulty  of  obtaining  sound  and  disease-free  seed  potatoes, 
and  the  importance  of  securing  such  stock,  free  importation  from  Canada 
has  certain  advantages. 

Track  farms  and  market  gardens  near  the  large  cities  have  the  advan- 
tage of  directness  of  sale  to  retailers  or  consumers  in  the  local  markets,  and 
also  the  indirect  protection  of  the  high  cost  of  transporting  the  competitive 
product  It  has  been  estimated  that  potato  growers  receive  from  one-half  to 
one-third  of  the  price  paid  by  the  consumer.^  Estimates  of  marketing  costs 
range  from  80  to  70  cents;  they  include  the  charges  of  a  number  of  middlemen, 
the  expense  of  storage,  transportation,  heating,  and  lining  cars  In  winter, 
the  cost  of  barrels,  boxes,  or  sacks,  and  a  considerable  percentage  of  loss 
through  freezing  or  decay.  Therefore  such  f&rms  and  gardens  are  not  depend- 
ent on  a  customs  duty. 

Western  border  trade. — ^There  is  also  occasion  for  some  trade 
along  the  western  border  of  the  two  countries,  because  of  the  loca- 
tion of  producing  regions  and  markets  and  because  of  local  crop 
fluctuations.  Thus  eastern  and  western  Canada  are  separated  by  a 
sparsely  inhabited  area  several  hundred  miles  wide,  and  the  western 
Provinces  are  nearer  important  producing  sections  of  Minnesota 
and  Wisconsin.  In  the  fiscal  year  1917,  however,  following  a  short 
harvest  in  the  Lake  and  Western  States,  potatoes  moved  southward 
along  the  whole  border.  But  the  combined  production  of  all  the 
western  Provinces,  though  increasing,  is  as  yet  little  over  one-half 
that  of  the  State  of  Michigan. 

Tabu  & — Border  trade  in  potatoes  between  the  United  States  and  Canada,  by 

customs  districts,  1914  ('^nd  1917.^ 

[From  ComsMroe  and  Narisstlon  of  the  Unltod  StfttcB.] 


Prtnoipal  customs  districts. 


JJotallmports  from,  or  ezports  to,  Canada. 

HalneuSNewHunpshlre 

»cnaont.... 

St,  Lawiinol"!-!"" !!!!!"!  "!I!!!!!II!I! 

BaflUo 

MlcMjaa" '.".".". 

Chkafo..  '.I'.'.V. 

Kinngaota 

DoJathandsipiirioflJ .*.:.I'.'.'.'.'!.'I! 

»?S^!!^::::::::::::;::::::::::: 


1914 


Imports. 


Biuhels. 
1,025.536 
883^513 


70, 

\^ 

rs 
ra 
ri 

I? 


Exports. 


BushOt, 
896,830 


1917 


Imports. 


Bu9hel8. 

2,844,864 

455,006 

81,576 

54,770 

163,408 

296,121 

166,989 

748,798 

48,606 

1&133 

7,760 

156,470 


Exports. 


BuAeU. 
574,190 
3,580 
1,133 
105,367 
809,875 
41,479 
(«) 
(•) 
2,497 
11,090 
2,638 
970 


^  Imports  and  exports  at  the  customs  districts  along  the  northern  border,  as  gi^en  in  the  table,  may  be 
^fBooMd  to  be  to  or  from  Canada.  Shipments  via  customs  districts  along  the  coasts  have  been  omitted 
wtherrnrMit  more  largely  the  trade  with  countries  other  than  Canada. 

*  Not  ssoamtely  stated. 
^^Weld,  8.  H.  D.:  Marketing  Farm  Prodncti. 
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COMPARATIVE  PRODUCTIVITY  AND  COST. 

In  Table  9  there  have  been  assembled  data  regarding  yields,  pri<»s. 
wages  of  farm  labor,  and  land  values  in  the  two  countries.  These 
data  afford  a  rough  indication  of  the  relative  advantage  of  growers 
on  either  side  of  the  border. 

Table  9. — Comparative  productivity  and  cost  of  potatoes  in  the  United  Statt^^ 

and  Canada, 

[SouroeB.— United  States:  StaUstiCB  of  production  and  prices  firom  Yearbooks  of  the  Department  of 
Agriculture.  Statistics  of  Cum  waces  and  land  values  from  Monthly  Crop  Report,  l>epartmeDt 
of  Agrtculture.   Canada:  Census  anof  Statistics  Monthly,  Department  of  Trade  and  commerce.) 

(Figures  are  averages  for  the  5  years,  1910-1914,  unless  otherwise  stated.] 


United  States.... 
Canada. 

New  York. 

Quebec 

Maine 

New  Brunswick.. 

Ohio 

Michigan 

Ontario 

Minnesota. ....... 

North  Dakota.... 

Manitoba 

Montana 

Saskatchewan 

Alberta 

Washington 

BritishColumbia 


Production. 


Buthdi 
359,972,000 
75,100,000 

3^,088,000 
17,914,000 

36,861,000 
8,555,000 

14,510,000 
36,117,000 
19,982,000 

26,009,000 
5,172,000 
4,666,000 

4,675,000 
4,840,000 
4,145,000 

8,167,000 
3,038,000 


Yield 
acre. 

Farm 

Gross 

price 

per 

bushel. 

returns 

per 

acre. 

BwkeU, 

Genu, 

DoOart. 

98 

61 

50.78 

131 

57 

74.67 

100 

64 

64.00 

ISO 

46 

69.00 

216 

62 

112.32 

204 

44 

80.76 

84 

65 

64.60 

104 

46 

46.80 

128 

68 

74.24 

107 

47 

50.29 

97 

64 

52.38 

172 

44 

75.68 

143 

66 

94.38 

167 

57 

95.19 

166 

47 

78.02 

142 

68 

82.36 

210 

64 

134.40 

Average  wages 

of  regular  Carm 

help  per  month 

(including  board).* 


1910 


DoUan. 
19.21 
28.98 

23.50 
26.12 

23.50 
24.12 

21.00 
23.00 
27.99 

26.00 
29.00 
33.34 

38.00 
33.54 
34.67 

33.00 


1919 


DoUan, 
39.82 
03.67 

43.30 
57.92 

49.40 
67.00 

89.40 
42.00 
57.58 

53.70 
56.00 
74.00 

62.20 
76.00 
81.33 

66.30 
88.75 


Average 

value  of 

form  lands, 

1919  (plow 

lands. 

United 

States;oocQ> 

pied  lands, 

Canada). 


74.:;i 

52.00 

60.00 

72.00 

37.00 
82.00 

91.00 

6La) 

66.00 

78.00 
87.00 
35.00 

84.00 
32.00 
29.00 

95.00 
174.00 


1  The  monthly  rate  of  regular  farm  help  in  Canada  has  been  computed  from  the  wages  "per  year,  in- 
cluding board."  American  figures  are  '<  wages  per  month,  with  board."  No  data  are  availaole  as  to  the 
number  of  working  hours  per  day. 

Higher  yields  in  Canada. — A  superior  climate  for  potato  produc- 
tion confers  a  decided  natural  advantage  upon  Canadian  producers, 
whose  returns  to  the  acre  are  very  much  larger  than  the  yield  in  the 
States.  The  average  yield  in  Canada  during  the  five  years  1910-1914 
was  131  bushels  to  the  acre,  as  compared  with  98  bushels  in  the  United 
States."  Except  for  relatively  small  areas  in  the  North,  the  United 
States  is  outside  of  the  natural  potato-growing  belt,  as  the  plant 
requires  for  its  best  development  a  cool,  moist,  and  equable  climate 
during  the  growing  season.  In  Maine,  where  climate  and  soil  are 
especially  favorable,  yields  higher  than  in  any  other  State  or  Province 
are  obtained  through  intensive  and  skilled  cultivation,  and  a  lavish 
use  of  commercial  fertilizers.    The  average  yield  in  Maine  was  216 


>« Average  yields,  1915-1910:  United  States.  03  bushels;  Canada,  136  bushels. 
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bushels  as  oompared  to  204  in  New  Brunswick.  But  in  the  other 
border  States,  where,  as  in  the  contiguous  Provinces,  extensive 
methods  of  cultivation  are  generally  followed,  yields  are  much  lower 
than  across  the  border.  Thus  the  yield  in  Quebec  is  50  bushels  per 
acre  more  than  in  New  York;  Ontario,  44  bushels  per  acre  more  than 
in  Ohio;  Manitoba,  75  bushels  per  acre  more  than  in  North  Dakota; 
British  Columbia,  68  bushels  per  acre  more  than  in  Washington. 

If  the  Provinces  be  compared  with  States  still  farther  south,  their 
superior  productivity  becomes  even  more  strikingly  evident.  In 
Iowa  and  Virginia  the  average  yield  was  only  78  and  in  Illinois  66 
bushels  to  the  acre  during  1910-1914,**  as  compared  to  128  for  On- 
tario or  172  for  Manitoba. 

Grass  returns  per  acre. — ^The  higher  prices  which  growers  in  the 
border  States  usually  receive,  in  part  because  of  nearness  to  markets, 
lessen  to  a  considerable  degree  the  disadvantage  under  which  they 
labor.  But  it  shoidd  be  added  that  free  trade  tends  to  lessen  the 
price  disparity  between  the  States  and  adjacent  Provinces.  How- 
ever, if  producers'  prices  be  correlated  with  yields  and  the  gross  re- 
turns per  acre  be  compared  for  the  period  1910-1914,  it  will  be  seen 
that  the  Canadian  gross  returns  are  higher.  The  average  crop 
value  per  acre  in  Quebec  was  $69;  in  Ontario,  $74.24,  as  compared 
with  $64  for  New  York  and  $54.60  in  Ohio. 

Labor ^  l/md  rentals^  and  rruUerial  costs, — Comparable  costs  of  pro- 
duction are  not  available,  but  the  growing  and  marketing  of  potatoes 
involve  heavy  expenditures  of  labor,  and  the  labor  charge,  as  one  of 
the  principal  items  of  cost,  is,  therefore,  significant.^*  Table  9  shows 
that  the  wages  of  farm  labor  are  lower  in  the  States  than  in  adjacent 
and  competing  Provinces;  likewise,  equipment  and  material  costs  are 
{generally  lower.  On  the  other  hand,  land  values  are  higher  in  the 
States.  But  these  differences  are  unimportant,  when  calculated  on 
the  basis  of  cost  per  bushel ;  clearly  the  much  higher  yields  to  the 
acre  give  a  very  material  advantage  to  the  Canadian  producer 
even  after  allowance  is  made  for  the  several  off-setting  factors. 
Thus  potatoes  have  continued  to  be  one  of  the  major  crops  of  Prince 
Edward  Island,  and  that  island  has  frequently  had  a  large  surplus 

^  In  some  of  the  Moantaln  States,  however,  high  yields  are  obtained  under  irrigation : 
Idaho.  176  bushels ;  Utah,  157  bushels. 

^  Costs  of  producing  potatoes  fluctuate  greatly,  not  only  from  section  to  section  and 
Tt'ar  by  year,  but  even  from  farm  to  farm.  It  is  one  of  the  most  expensive  and  risky 
of  the  major  crops;  few  crops  respond  so  directly  to  skilled  and  intensive  culti- 
vation. The  grower  in  Maine,  who  obtains  over  200  bushels  per  acre  through  intensive 
cultivation,  does  not  necessarily  produce  more  cheaply  than  the  Michigan  producer,  whose 
arerage  yield,  under  extensive  methods,  is  approximately  100  bushels.  Farm  practice 
^»  to  aelection  and  treatment  of  seed,  cultivation,  weeding,  the  use  of  commercial  fer- 
tilizer or  manure,  spraying,  the  use  of  machinery — all  these  factors  Influence  yields  and 
costs;  and  there  Is  a  further  variation  according  to  whether  the  product  is  stored  or 
niarketed  immediately.  For  these  reasons  such  costs  of  production  as  are  available  are 
of  little  value  for  comparative  purposes. 
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for  shipment  to  the  States.  And  it  is  significant  that  the  indnslTj 
should  have  prospered,  notwithstanding  the  fact  that  the  averagt 
producers'  price  in  Prince  Edward  Island  during  1910-1914  was  2? 
cents  per  bushel,  as  compared  to  62  cents  in  Maine  and  64  cents  in 
New  York. 

Freight  rates. — ^The  freight  rates  from  Fredericton  may  &irly  be 
taken  to  represent  those  applying  from  New  Brunswick  points,  and 
the  rates  from  Presque  Isle,  those  from  the  contiguous  producing  sec- 
tion in  Aroostook  County,  Me.  Likewise  Montreal,  Toronto,  Buffalo 
and  Grand  Bapids  are  representative  of  Quebec,  Ontario,  the  westen 
counties  of  New  York,  and  western  Michigan,  respectively.  Table  1( 
presents  the  freight  rates  from  the  above  points  to  Boston,  New  York 
and  Philadelphia  in  the  year  1913  and  after  the  rate  increases  in  19-20 

Table  10. — Freight  rates  per  bushel  of  potatoes  (carload  lots)  from  competinf. 
sections  in  the  United  States  and  Canada  to  Atlantic  coast  markets^  J9IS 
1920. 

[Ratfls  per  hundredwd^t  quoted  by  the  Interstate  Commeroe  Commission,  converted  to  bushels  of  cr 
pounds.  The  minimum  carload  varieB  from  eeason  to  season,  and  also  diflere  in  the  raflroada  north  «ai 
south  of  the  border.] 


Presque  Isle,  Me.i 

Frederiotonf  New  Brunswick  i 


Butblo,  N.  Y. 

Toronto 

Montreal 


Grand  Rapids,  liich. 


To— 


Boston. 


1913 


Septem- 
ber 15, 
1920. 


Cents  per  busheL 


12.0 
10.2 

11.1 
15.9 
12.0 

19.2 


26.4 
23.1 

23.1 
32.7 
29.4 

37.5 


New  York. 


1913 


Septem- 

ber  15, 

1920. 


Cents  per  bushel. 


19.2 
16.8 

9.6 
14.1 
13.2 

17.4 


36.9 
33.6 

21.0 
29.4 
27.6 

34.8 


Phfladdidiia. 


1913 


Septem- 
ber 15, 
1930. 


Cents  per  busbeL 


20.4 
17.7 

9.6 
14.1 
19.6 

16.2 


99^ 

36.9 

2i.ni 

29.4 
29.7 

38.3 


1  Special  or  oommodit j  rates  apply  from  Presque  Isle,  Me.,  and  Fredericton,  New  Brunswick. 
dasB  rates  apply  from  the  other  points  listed. 


Fifth 


Producers  in  western  New  York  (Buffalo)  are  most  favorably 
situated  with  regard  to  all  of  the  seaboard  markets.  New  Bruns- 
wick, probably  because  of  the  competition  of  water  routes,  is  on  a 
parity  with  Buffalo  as  regards  the  Boston  market,  and  has  lower 
rates  to  Boston  than  any  otlier  of  the  points  named.  Compareil 
with  Presque  Isle,  the  rate  from  Fredericton  is  now  3.3  cents  per 
bushel  less  to  Boston,  New  York,  and  Philadelphia.  The  differential 
of  Fredericton  over  Grand  Rapids  is  14.4  cents  to  Boston  and  only 
1.2  cents  to  New  York;  but  to  Philadelphia  and  southward  the 
Michigan  product  has  the  advantage  in  rates.  The  differentials  in 
favor  of  Montreal  and  Toronto  over  Grand  Rapids  are  7.2  and  5.4 
cents,  respectively,  to  New  York,  and  about  4  cents  to  Philadelphia. 
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^mparatively  little  of  the  Michigan  crop  moves  to  seaboard  points, 
)wever;  most  of  it  is  shipped  to  Chicago,  Pittsburgh,  and  cities  in 
Ichigan  (see  Table  3). 

On  the  whole,  it  may  fairly  be  concluded  that,  so  far  as  freight 
ites  to  the  North  Atlantic  seaboard  markets  are  concerned,  fanners 
1  the  eastern  Provinces  have  an  advantage  over  those  in  most  of  the 
K^tions  of  large  production  in  the  States,  and  that  this  advantage  is 
lost  pronotmced  over  producers  in  the  central  and  western  States. 

CONDITIONS  OF  DISTRIBUTION. 

In  connection  with  the  price  comparisons  which  follow,  cognizance 
hould  be  taken  of  the  niftr1r^.iTig  problems.    The  great  variations  in 
:he  annual  yield  by  which  the  product  is  characterized  make  it  the 
least  dependable  of  the  major  crops;  and  these  variations,  together 
with  a  comparatively  inelastic  demand  for  table  purposes — ^virtually 
the  only  profitable  outlet  in  the  United  States — cause  violent  price 
fluctuations.    There  is  a  frequent  recurrraioe  of  seasons  when  prices 
fall  blow  the  cost  of  producticm  or  reach  such  heights  as  to  cause  dis- 
tress in  the  large  cities.     In  cities  such  as  New  York,  Chicago, 
and  Cincinnati  the  wholesale  prices  during  the  year  1910-1913  some- 
times fell  below  25  cents  per  boshel,  and  frequently  exceeded  $1.50. 
In  the  war  period  Boston  quotations  for  Maine  potatoes  ranged  from 
40  cents  to  $4  per  busheL    In  April,  1920,  because  of  transportation 
difficulties,  they  exceeded  $5.    The  price  variaticms  are  also  local  and 
seasonal  in  character;  prices  usually  drop  steeply  in  the  last  two 
months  of  the  year,  after  which  there  is  a  sharp  upward  movement 
luitil  July-August  (see  chart  on  p.  172)..   These  conditions  of  distri- 
bution not  only  render  foreign^  or  at  least  ta^ns- Atlantic,  competition 
somewhat  risl^,  but  also  complicate  the  tariff  problem.    Some  Euro- 
I)ean  countries,  notably  France  and  Germany,  impose  seasonal  im- 
port duties  partly  to  meet  the  marketing  conditions.    Shipment  by 
rail  over  long  distances  is  usually  not  profitable  becaa-^e  of  tran^sporta- 
tion  charges  that  are  high  in  proportion  to  values.    Other  unsettling 
factors  are  the  comparatively  limited  keeping  or  storage  period^ 
the  expense  and  losses  incident  to  storage,  frer|uent  interruptions  in 
transportation,  and  the  lack  of  such  a  marketing  organization  as 
t^xists  in  the  grain  trade. 

Immediate  access  to  markets  on  either  side  of  the  border  is  evi* 
(lently  of  advantage  to  producers  and  consumers  of  both  countries. 
Hrthermore,  as  the  factors  which  infliience  harvests  are  apt  to  vary 
over  so  inde  an  area  as  is  embraced  in  the  growing  sections  of  both 
countries,  the  crops  tend  to  supplement  tsu:h  other,  and  the  broaden* 
y^  of  the  markets  would  tend  in  some  meaf^rire  to  stabilize  prices. 
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COMPARATIVE  PRICES. 


The  course  of  wholesale  prices  at  Boston  and  Montreal,  and  at  ^ 
John,  New  Brunswick  (a  primary  market),  has  been  charted 
Figure  1,  with  a  view  to  indicating  the  relation  between  these  ma 
kets  and  the  effect  of  the  varying  import  duties.  Nominally,  t 
possible  price  divergence  between  these  points,  when  trade  was  o 
disturbed  by  quarantines,  transportation  difficulties,  or  war  cone 
tions,  is  represented  by  freight  charges  (see  Table  10)  plus  impc 
duties — 25  cents  per  bushel  to  October  3, 1913, 10  per  cent  ad  valorc 
to  November  7,  1918,  and  free  thereafter.  Only  a  rough  price  coi 
parison  is  possible,  however,  because  of  the  conditions  of  distribnti 
and  the  trade  restrictions,  and  also  because  of  the  seasonal  chan^ 
in  the  varieties  and  grades  upon  which  quotations  are  based. 

Evidently  the  same  general  influences  govern  the  price  fluctuatic 
in  the  markets  of  New  England  and  of  the  eastern  Provinces,  for  t 
price  curves  at  Boston,  Montreal,  and  St.  John  coincide  to  a  notal 
degree  despite  the  many  disturbing  factors.  It  is  also  apparent  tl 
the  ruling  markets  are  in  New  England,  since  the  consumption, 
the  industrial  region  of  which  Boston  is  the  center  is  much 
than  that  of  the  adjacent  Provinces.  It  may  likewise  be  noted 
prices  ^^  break ''  first  and  most  frequently  in  Boston,  the  other 
kets  responding  more  slowly;  also  that  the  peak  usually  occu 
the  summer  months  and  the  minimum  price  around  December-J 
ary.  During  the  fall  and  winter,  when  the  bulk  of  the  New  Bn 
wick  surplus  is  marketed,  the  divergence  between  St.  John  and  I 
ton  prices  was  larger  when  the  25-cent  duty  was  in  force  thaii 


the  subsequent  period.  But  during  the  summer,  when  Ameri 
early  potatoes  were  arriving  on  the  market  and  stocks  of  old  p< 
toes  were  low,  St.  John  prices  frequently  exceeded  those  of  Bost 
The  price  disparity  between  Boston  and  St.  John  was  most  nota 
during  the  seasons  whq^  Canada  was  making  large  shipments  to  t 
States — September,  1913,  to  March,  1914,  September,  1916,  to  Man 
1917,  and  in  the  shipping  season  of  the  1918  crop.  I 


I 
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HAT. 

SUMMARY  AND  CONCLUSIONS. 

Canada  is  the  only  competitor  in  domestic  markets  for  hay.  Her 
exportable  surplus  is  produced  in  the  eastern  Provinces,  and  her 
principal  market  is  in  the  North  Atlantic  States.  It  is  in  the  compara- 
tively limited  demand  for  the  better  grades  of  timothy,  or  of  timothy 
with  some  mixture  of  clover,  in  the  cities,  towns,  and  villages  of 
these  States  that  Canadian  competition  is  a  factor;  and  this  com- 
petition more  directly  affects  farmers  in  the  eastern  States  and  in  the 
surplus-producing  North  Central  region. 

Imports  during  the  fiscal^  years  1911  to  1914,  inclusive,  ranged 

from  155,000  to  700,000  tons,  valued  at  from  H  to  6^  million  dollars; 
and  the  annual  customs  revenue  from  the  import  duties  during  the 

same  years  was  $390,000  to  $2,750,000.    In  the  years  1918,  1919,  and 

1920  her  shipments  to  the  States  were  between  200,000  and  400,000 

tons,  valued  at  $4,000,000  to  $5,000,000.    Hay  ranks  among  the  most 

valuable  agricultural  imports  from  Canada. 

Although  grown  primarily  for  farm  consumption,  in  the  Northern 
States  and  eastern  Provinces  it  is  an  important  money  crop.  In 
some  of  the  eastern  States  it  occupies  over  two-thirds  of  the  area 
in  crops,  yet  the  production  of  these  States  is  insufficient  to  meet 
requirements  for  farm  and  urban  consumption.  The  urban  demand 
is  comparatively  uniform  from  year  to  year,  whereas  the  farm  con- 
sumption adjusts  itself  to  harvests  and  varies  annually  by  an  amoimt 
which  sometimes  exceeds  the  entire  production  of  Canadli.  For 
farm  use,  which  is  ordinarily  from  70  to  80  per  cent  of  the  national 
production,  a  number  of  substitute  f eedstuffs  are  availably. 

In  competing  for  local  markets,  domestic  producers  of  hay  enjoy 
a  high  natural  protection  apart  from  import  duties,  because  of  its 
bulk  and  high  costs  of  transportation.  The  degree  of  this  protection 
may  be  gauged  by  the  fact  that  in  Massachusetts,  a  State  of  deficient 
production,  average  producers'  prices  for  the  years  1907-1916  were 
nearly  twice  those  of  Ohio,  a  State  of  surplus  production. 

The  great  surplus-producing  sections  of  the  United  States  are  in 
the  North  Central  division;  from  this  region  heavy  shipments  are 
made  to  the  East,  South,  and  West.  In  competition  with  producers 
of  the  Central  States  for  southern  or  western  markets,  the  Canadian 
growers  are  at  a  heavy  disadvantage  because  of  distance  and  higher 
freight  rates.    But  the  situation  is  reversed  so  far  as  the  important 
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North  Atlantic  markets  are  concerned.  The  present  duty  of  $2  per 
ton  offsets,  approximately,  the  advantage  of  Montreal  over  Colum- 
bus, and  of  Toronto  over  Chicago,  in  shipping  to  New  England 
points,  and  somewhat  more  than  offsets  it  to  New  York  and  con- 
tiguous territories. 

Comparison  of  the  relative  advantages  of  specific  jSfbates  and  the 
adjacent  Provinces  leads  to  the  conclusion  that  if  an  advantage  does 
exist  it  is  on  the  side  of  the  American  producer.  Slightly  larger 
yields  and  lower  land  values  in  Canada  are  offset  by  higher  labor 
and  material  costs.  Moreover,  in  the  absence  of  so  large  and  elastic 
a  home  market  as  exists  in  the  United  States,  foreign  outlets  for  the 
Canadian  surplus  tend  to  establish  the  level  of  Canadian  prices. 
Farm  prices  in  Quebec  are  lower  than  in  New  York  State,  and  in 
Ontario  lower  than  in  Ohio. 

As  the  surplus  of  the  eastern  Provinces  moves  to  the  neighboring 
States,  prices  in  Canada  are  on  a  lower  level  than  in  those  States  by 
an  amount  roughly  approximating  shipping  costs  plus  the  American 
import  duty.  The  price  disparity  was  greater  when  the  American 
tariff  was  $4  per  ton  than  when  it  was  $2.  In  the  year  immediately 
following  the  reduction  of  the  import  duty,  prices  in  Boston  re- 
mained nearly  stationary,  while  Montreal  prices  rose  by  approxi- 
mately the  extent  of  the  remission.  Althoiigh  the  hay  crop  of  both 
countries  was  short  in  the  corresponding  harvest  year,  1913,  exports 
to  the  States  continued. 

Under  the  conditions  existing  before  and  after  the  reduction  of  the 
American  import  duty,  Canadian  exports  were  not  of  sufficient  vol- 
ume appreciably  to  affect  the  level  of  American  prices.  The  reduc- 
tion of  $2  per  ton  does  not  appear  to  have  lowered  prices  in  the 
United  States,  but  merely  to  have  raised  the  prices  received  by 
Canadian  producers — and  the  prices  paid  by  Canadian  consumers. 

Finally,  while  it  would  be  rash  to  predict  the  effect  of  free  trade 
and  imrestricted  imports,  or  even  of  the  present  duty  when  normal 
conditions  of  trade  are  restored,  some  of  the  more  probable  conse- 
quences may  be  indicated.  An  increase  in  shipments  from  Canada 
to  the  Eastern  States,  a  readjustment  of  the  channels  of  trade  ac- 
cording to  freight  rates,^  and  some  effect  upon  the  level  of  American 
prices  would  be  expected.  But  relative  to  the  volimie  of  American 
production  and  consumption  of  hay  or  of  timothy,  the  increase  in 
imports  would  not  be  likely  to  be  important.*  Nor  does  the  effect 
upon  prices  promise  to  be  very  great.  It  is  probable  that  prices  in 
New  England,  which  are  higher  than  in  any  other  part  of  the  United 

^See  freight  rates,  p.  186. 

'  American  production,  100  to  110  million  tons ;  timothy  alone,  about  20  million  tons ; 
timothy  and  clover  mixed,  about  20  million  tons.  Canadian  production  of  hay  and 
dOTer,  12  to  16i  million  ton« ;  maximum  Canadian  exporta^  700,000  tons. 
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States  except  perhaps  in  Florida,  might  be  somewhat  reduced.  But 
the  local  character  of  the  hay  trade  and  the  fact  that  costs  of  produc- 
tion do  not  differ  materially  on  either  side  of  the  border,  preclude,  in 
the  long  run,  a  material  and  general  reduction  of  prices  solely  from 
Canadian  competition.  The  Dominion  is  one  of  the  greatest  ex- 
porters of  dairy  products  in  the  world.  The  greater  comparative 
advantage  of  dairy  and  other  live-stock  products  that  can  be  shipped 
more  cheaply,  and  which  would  also  be  affected  by  free  trade  or  by 
higher  prices  for  hay,  would  militate  against  a  very  large  increase  in 
exports,  except  in  years  of  local  or  general  crop  shortage  in  the 
United  States. 


IMPORTS  AND  RATES  OF  DUTY. 


In  the  tariff  act43  of  1883, 1890, 1894,  and  1897  the  American  import 
daty  on  hay  was  alternately  $2  and  $4  per  ton.  It  was  maintained 
at  $4  per  ton  from  1897  to  1913.  On  an  ad  valorem  basis  this  was 
equivalent  to  a  rate  of  from  41  to  69  per  cent.  In  the  tariff  act  of 
October  3,  1913,  the  duty  was  restored  to  $2,  which  is  the  rate  that 
Canada,  under  its  customs  tariff  of  1907,  applied  on  shipments  from 
the  United  States.^  Canada  is  the  only  competitor  in  domestic  haj 
markets;  under  normal  conditions  nearly  her  entire  surplus  is 
shipped  to  the  States.  In  the  fiscal  years  1911  to  1914  the  value  of 
imports  ranged  from  1^  to  6^  million  dollars;  in  1920  it  amounteil 
to  over  4J  million  dollars.  Ordinarily  hay  ranks  among  the  principal 
imports  from  the  Dominion. 

Table  1. — Imports  of  hay  for  consumption;  duties  and  revenue^  1910-1920. 


Fiscal 
year. 


1910 
1911 
1912 
1913 

1914 

1916 
1916 
1917 
1918 
1919 
1920 


Rate  of  doty  (per  ton  of  2,240 
poandfl). 


$4 

$4 

$4 

W 

(U  to  Oct.  A,  1913 
\I2  thereafter 

•2 

$2 

$2 

$2 

•2 

12 


Quantity. 


Tont€f 

2,H0  Iht. 

96,763 

336,821 

699,214 

165,382 

26,344 

144,516 

20,203 

43,186 

58,269 

410,793 

276,602 

224,952 


Value. 


775,264 

2,545,914 

6,472,376 

1,604,319 

219,183 

1,414,115 

229,068 

679,412 

628,218 

4,581,272 

3,678,253 

4,236,815 


Duty 

OQuBOteQa 


IkOun, 

887,054 

1,347;  2S2 

2,796,856 

621,627 

106,376 

289,032 

40,406 

86,372 

116,538 

821,586 

553,204 

449,904 


Vahie 

per 

unit  of 

ouan- 

tlty. 


Actml 

andoam- 

putedsd 

▼almiD 

rate. 


DoBan, 

8.01 

7.66 

9.26 

9.68 

8.32 

9.79 

11.34 

15.73 

10.78 

U.15 

13.80 

18.83 


Pet  COL 

49.93 
52.*' 
43.2 

4133 
4^* 
20.44 
VM 
12.?. 
18.  af 
17.93 
15. « 
10.  a 


QUARANTINE  REGULATIONS. 

Apart  from  other  limiting  factors,  competition  from  any  countrr 
other  than  Canada  is  rendered  unlikely  by  quarantine  regulations. 
These  regulations,  aimed  at  preventing  the  entry  of  infectious  dis- 
eases of  animals,  specify  that  imports  from  countries  other  than 
Canada,  Mexico,  and  the  United  Kingdom  must  be  disinfected  on 
board  vessel  or  conveyance  at  the  expense  of  the  owner  and  stored  id 
quarantine  for  a  period  of  three  months.*  Such  restrictions  are  pro- 
hibitive. 

•The  Canadian  duty  is  somewhat  higher,  however,  as  it  is  based  on  a  ton  of  2.0^0 
poands,  while  the  American  unit  is  a  ton  of  2,240  pounds. 

4  Quarantine  regulations  for  hay  are  issued  by  the  Secretary  of  Agriculture,  andf** 
an  act  of  Congress  approved  Feb.  2,  1908,  entitled  '*An  act  to  enable  the  Secretary  of 
Agriculture  to  more  effectually  prevent  and  suppress  the  spread  of  contagiouB  and  io- 
fectious  diseases  of  live  stoclc,  and  for  other  purposes." 
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Table  2. — Imports  of  hay  into  the  United  States,  1910-1920,*  by  countries  of 

origin. 

[Tons  of  2,240  pounds.) 


From— 

1910 

1911 

1912 

1913 

1914 

1916 

1916 

1917 

1918 

1919 

1920 

HniMda 

Tons. 
96,507 

322 

Tons. 
336,538 

219 

Tons. 
698,738 

266 

Tons. 
155,230 

1,083 

Tons. 
160,344 

1,442 

Tons. 
19,521 

666 

Tons. 
42,847 

337 

Tons. 
57,808 

339 

Tons. 
406,148 

2,500 

TVmu. 
276,306 

1,140 

Tom. 
224,884 

68 

All  other  coun- 
tries  

ToUl 

96,829 

336,757 

699,004 

156,323 

170,786 

20,187 

43,184 

58, 147 

410,738 

277^448224,052 

^  Fiscal  years  ending  June  30. 
PRODUCTION  AND  TRADE  OP  THE  UNITED  STATES. 
Production. — ^In  value  and  acreage  hay  usually  ranks  as  the  second 
of  the  American  crops — ^a  farm  value  of  over  a  billion  dollars  and  an 
area  of  about  70  million  acres.  No  other  crop  is  so  generally  pro- 
duced. But  the  great  bulk  of  it  is  retained  for  farm  consumption, 
only  about  one-fourth  of  the  crop  being  sold.  The  growing  of  mar- 
ket hay  is  carried  on  principally  in  the  region  of  more  intensive 
live-stock  production ;  that  is,  in  the  North  Central  and  North  Atlan- 
tic States.  It  is  this  section  that  Canadian  hay  competition  chiefly 
concerns.  Of  the  national  crop  of  around  100  million  tons,  the 
Northern  States  east  of  the  Great  Plains  produce  about  three- fourths, 
the  West  about  13  per  cent,  and  the  South  12  per  cent.  In  local 
importance,  though  not  in  volume  of  production,  the  crop  ranks  high- 
est in  the  North  Atlantic  States,  which,  with  Michigan  and  Wiscon- 
sin, are  sometimes  designated  as  the  ''  hay  and  forage  province.''  In 
some  of  these  States  hay  occupies  nearly  three- fourths  of  the  area  in 
crops.  The  location  of  the  principal  producing  regions  is  indicated 
on  Map  1,  while  Table  3  shows  the  rapid  increase  in  the  national 
production  and  the  relative  importance  of  the  principal  varieties. 

Table  3.— Production  of  hay  in  the  United  States,  1899-1919. 

{Tons  of  2,000  pounds.] 


1809 

1909 
(census). 

1916 
(estimate). I 

1910 
(esUmate).i 

19171 

19181 

1919  > 

Total    hay 
prodoctlan 

71,112,700 

87,216,351 

106,710,000 

110,902,000 

96,439,000 

91,130,000 

106,666,000 

Timotbr  alone.... 
Timotny    and 
clover  mixed... 
Clover 

6,187,188 

6,220,071 

43,439,092 

17,966,420 

24,748,655 

8,158,324 

11,850,881 

11,060,697 

19,054,000 

18,713,000 
12,527,000 
18,562,000 
16,309,000 

22,687,000 

21,307,000 
14,145,000 
16,655,000 
16,398,000 

20,311,000 

11,813,000 
18,361,000 
17,386,000 
15,437,000 

16,635,000 

16,820,000 
13,699,000 
15,071,000 
14,435,000 

14,487,000 

19,943,000 
13,138,000 
23,850,000 
19,908,000 

AlfalAk 

Otber  taaie  liay  *. . 

Total,  tame 

W- 

63,827,861 

68,832,777 

86,226,000 

91,192,000 

83,306,000 

76,660,000 

91,326,000 

Wild,     salt     or 
prairie  and 
other* 

17,284,888 

18,383,674 

21,491,000 

19,800,000 

15,131,000 

14,479,000 

17,340,000 

Total  aoe- 
•«• 

68,683,876 

68,227,310 

71,761,000 

72,356,000 

70,334,000 

70,234,000 

73,688,000 

>  ICoothly  Crop  Report.  U.  S.  Department  of  Agriculture,  December,  1916-1919.    Except  for 
Tttivprior  to  10l6  no  statistics  of  the  prodoctlan  of  prairie  bay  are  available. 
*"Ouer  tame  bay"  in  1890  inctadea  timotby,  alao  tlmctby  and  clover  mi: 


mixed. 
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Eaeporta.—'Eixpatta  of  hay  from  the  United  States  are  reUtively 
insignificant;  their  ToltiiDe  and  destination  are  given  below.  In 
value  tiiey  ordinarily  amount  to  between  $1,000,000  and  $2,000,000. 
The  shipments  to  Canada  and  the  Philippines  appear  to  have  origi- 
nated in  the  Pacific  States. 

Table  A.~Emport»  of  hay  from  the  Vntted-  BUttea,  1910-19X0.' 
|T(m  of  3^  poondi.] 


Expected  to— 

1910 

ISU 

1013 

1B13 

19U 

ms 

1MB 

1W7 

I9I8 

UIS 

loan 

triea 

■l;JS 

as 

S,BM 

'!;S 

as 

8,i« 

13,  CM 

17,<1T 
16,477 

'.^ 

9,(107 

S0,21S 

!;!JS 

4,107 
M.983 

5SS 
?;J!S 

io,ai7 

«,MB 

s,ai7 

Total.... 

M,(W7 

ss,m 

M.T30 

<»,7!0 

BO,  in 

105,Me 

178,SM 

8S,K» 

30,  H6 

»,8M 

I«,MB 

'  Flical  year  endlDg  June  30. 
PRODUCTION  AND  TRADE  OF  CANADA. 

Production. — Next  to  wheat,  hay  is  Canada's  most  valuable  crop. 
In  the  eastern  Provinces  it  ranks  first  in  value;  and  in  these  Prov- 
inces, as  in  the  States  to  the  south,  the  dominant  varieties  of  tame 
hay  are  timothy  and  clover,  sown  either  separately  or  in  a  mixture. 

No  great  increase  has  taken  place  in  the  Canadian  production  since 
I&IO,  in  contrast  to  the  development  in  grain  crops.  The  record  crop 
of  1919  amounted  to  IfiJ  million  tons,  or  about  18  per  cent  of  the 
American  production  of  tame  hay  in  the  same  year.  Approximately 
three-fourths  of  the  Canadian  hay  is  produced  in  Ontario  and 
Quebec  In  these  two  Provinces,  where  also  the  major  part  of  the  live 
stock  of  Canada  is  raised,  dairying  is  the  most  important  agricultural 
industry;  and  as  they  are  the  most  populous  part  of  Canada,  the 
needs  of  the  cities  add  to  the  demand.  Hay  is  an  important  source  of 
revenue  to  the  farmers  in  these  Provinces.  The  Canadian  census  of 
1911  reported  that  in  Quebec  61.3  per  cent  of  the  area  in  crops  was 
devoted  to  its  cultivation;  in  Ontario  the  percentage  was  34.5. 
Tablk  6. — Acreage  and  production  of  "  ftof  and  clover"  In  Canada,  1891— I9i0.' 
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Limitations  upon  Canadian  emportt. — It  is  difficult  to  jadge  bom 
the  statistics  of  exports  the  potootial  competititHi  from  Canada  under 
free  and  unrestricted  trade.  Aii  infiignificant  trans-Atlantic  ti«de, 
import  duties  in  the  States  amounting  until  1913  to  approximately 
60  per  cent  ad  valorem,  heavy  shipping  costs,  the  uncertain  condi- 
tions created  by  quarantines — all  these  factors  discouraged  produc- 
tion beyond  the  needs  of  the  home  market.  In  the  years  following 
the  reduction  in  the  American  import  duty  war  demands  absorbed 
Canada's  surplus.  Yet  she  has  usually  had  an  exportable  surplus; 
and  that  surplus,  being  produced  in  sections  favorably  situated  with 
respect  to  some  of  the  largest  markets  in  the  States,  may  be  greatly 
expanded  if  profitable  outlets  be  opened  through  the  removal  of  the 
United  States  import  duty.  The  data  which  follow  bear  upon  the 
character  of  this  competition  and  upon  the  relative  advantages  of 
producers  in  both  countries. 

It  should  be  added  that  although  the  exports  from  the  Dominirai 
have  been  unimportant  in  c(Hnpariaon  with  the  volume  of  American 
production,  tiiey  are  of  considerable  local  significance  by  reason  of 
the  fact  that  they  compete  almost  entirely  in  the  cities  and  villages 
of  the  North  Atlantic  States,  and  especially  of  Xew  England,  with 
the  local  product  and  with  part  of  the  surplus  of  the  East  North 
Central  States.  The  impwrts  consist  mainly  of  the  better  grades 
e  for  the  urban  demand. 
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CHARACTER  OF  THE  HAY  TRADE. 

Denumd  for  different  kinds. — ^Most  fanners  raise  hay  for  their  live 
stock  and  sell  only  the  surplus.  The  growing  of  hay  for  the  market 
as  a  distinct  branch  of  agricultural  production  has  arisen  principally 
from  the  demand  for  horse  feed  in  cities,  towns,  and  villages.'  Dif- 
ferent types  of  hay  are  in  demand  for  working  animals  and  for 
others.  It  is  chiefly  in  the  demand  for  timothy  in  the  urban  markets 
of  the  East  that  Canadian  competition  is  a  factor ;  so  far  as  farm 
consumption  of  imported  hay  is  concerned,  the  difference  between 
farm  and  market  values,  added  to  costs  of  baling  and  hauling,  are 
prohibitive,  except  in  years  of  great  shortage.  For  feeding  horses, 
timothy,  or  timothy  with  some  mixture  of  clover,  is  the  standard 
hay,  and  ordinarily  it  yields  the  top  prices  in  eastern  and  central 
markets.  On  the  other  hand,  this  variety  is  deficient  in  flesh-forming 
constituents,  and  as  compared  to  alfalfa  is  of  low  nutritive  value  for 
meat  or  milk  animals.  City  markets  usually,  therefore,  make  de- 
mands as  to  varieties  and  qualities,  such  as  color  and  appearance,  the 
absence  of  which  will  not  greatly  impair  the  value  of  the  product 
for  farm  consumption.  In  consequence,  dealers  frequently  experience 
difficulty  both  in  obtaining  sufficient  supplies  of  the  better  grades 
and  in  disposing  of  the  poorer  grades.  Only  to  a  very  limited  extent 
does  a  city  market  exist  for  the  lower  grades,  except  in  years  of  crop 
shortage  and  high  prices.  \ 

Present  tendency  in  the  trade. — ^A  change  appears  to  be  taking 
place  in  the  character  of  the  hay  trade  in  the  United  States.  The 
substitution  of  motor  cars  and  trucks  for  horses,  the  increasing  use 
of  tractors,  and  the  large  export  of  horses  since  1914  are  reducing 
the  consumption  of  timothy,  particularly  in  the  cities.  But  the  ton- 
nage of  shipments  of  other  varieties  is  increasing,  because  of  a 
greater  demand  for  the  milk  and  beef  producing  kinds — alfalfa, 
clover,  and  mixed  hays.  The  drift  toward  feeding  and  more  in- 
tensive methods  in  western  stock  raising,  and  toward  mixed  farming 
elsewhere,  has  also  been  a  factor.  High  prices  for  live  stock  and 
live-stock  products  have  recently  made  it  profitable  for  farmers  in 
some  regions  to  buy  hay  in  other  regions  and  feed  more  of  it  than 
they  produce.  City  markets  also  report  larger  receipts,  of  varieties 
other  than  timothy,  for  consumption  in  the  dairy  industries  and 
truck  farms  of  adjacent  sections  rather  than  in  the  city  itself.  This 
change  in  the  hay  trade  indicates  that  the  market  for  timothy — in 
which  Canadian  competition  has  hitherto  been  most  strongly 
marked — is  a  declining  one. 

*The  Federal  censas  of  1000  reported  Si  million  hones  and  2  million  head  of  cattle 
"  iM)l  on  farms." 
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Table  3  shows  the  rapid  increase  in  the  production  of  alfalfa  an<l 
clover  since  1899.  Virtually  all  of  the  domestic  supply  of  timothj 
and  clover  is  grown  in  the  region  east  of  the  Great  Plains,  and  north 
of  the  Virginia-Kansas  line.    Alfalfa  is  the  principal  western  hay 


FARM  AND  URBAN  MARKETS. 

An  indication  of  the  relative  importance  of  farm  and  urban  cod 
sumption — the  competitive  and  noncompetitive  markets — is  afforde<j 
by  estimates  of  the  percentage  of  the  production  ''  fed  to  stock  owne<j 
on  farms  producing  it."*  For  the  United  States  as  a  whole,  thif 
amounted  to  about  73  per  cent  in  each  of  the  years  1914,  1915,  and 
1916.  Again,  estimates  of  the  quantity  of  hay  annually  baled  indi- 
cate the  approximate  proportion  of  the  crop  that  enters  channels 
of  trade.  The  proportion  baled  was  reported  in  1916  and  1917  to 
be  approximately  24  per  cent  of  the  crop.  But  to  this  should  be 
added  a  considerable  but  unknown  amount  of  unbaled  hay  that  goe.- 
to  closely  adjacent  markets. 

The  annual  consumption  of  the  United  States  tends  to  adjust  itself 
to  harvests,  and  varies  by  as  much  as  15  million  tons,  which  is  more 
than  the  total  average  annual  production  of  Canada.  But  the  vari- 
ation is  found  almost  entirely  in  the  farm  consumption;  the  urban 
demand  and  consumption  remain  comparatively  uniform  from  year 
to  year.  This  is  shown  by  the  receipts  at  several  of  the  largest 
eastern  markets.  These  receipts  are  substantially  the  consumption: 
for  reshipments,  when  reported,  are  relatively  unimportant. 

Table  7. — Receipts  of  hay  at  principal  Eastern  markets,  1906-1911^ 

[Tons  of  2pQ00  pounds.] 


New  York... 

Boston 

Philadelphia. 
Baltimore. . . 


1906-7 


381,038 

138,610 

100,173 

79,886 


1907-4 


841,286 

142,930 

106,662 

66,081 


1908^ 


889,399 

134,060 

92,173 

60,011 


1909-10 


349,347 

136,040 

90,767 

60,646 


1910-11 


859, 51P 

91,7:5 
61.23S 


1  From  Annuai  Report,  The  National  Hay  Association,  Inc.,  1911.  The  increase  in  tb^ 
number  of  motor  vehicles  does  not  appear  to  have  decreased  hay  shipments  to  ttt*'^ 
markets.  According  to  the  available  data,  receipts  in  later  years  were  maintained  at 
substantially  the  same  levels  as  during  1906-1011. 

A  short  harvest  and  higher  prices  will  draw  to  city  markets  grades 
that  in  good  years  for  hay  it  is  difficult  to  sell ;  when  such  shortages 
occur  the  farmer  can  substitute,  for  his  own  use,  coarse  fodder,  straw, 
silage,  and  root  crops.  Consequently,  farm  consumption  varies 
greatly  according  to  local  harvests,  conditions  of  pasture,  live-stock 
conditions,  and  the  length  and  severity  of  winters.    Thus  a  severe  or 

•Monthly   Crop   Report,   U.   S.   Department  of  Agriculture,   May,   1916,   and  October 
issues,  1916-17. 
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long  winter,  or  a  drought  in  the  western  stock-raising  States  will 
result  in  large  shipments  of  hay  to  these  sections.  Such  occasions 
are  not  infrequent. 

COMPETITIVE  CONDITIONS:  UNITED  STATES  AND  CANADA. 

Position  of  each  country  m  respect  to  markets. — ^The  North  Central 
division  is  the  great  surplus-producing  section  of  the  United  States; 
from  this  region  heavy  shipments  are  made  to  the  South  and  East, 
and  some  movement  also  takes  place  to  the  West.  A  brief  discussion 
of  the  position  of  producers  in  both  countries  with  respect  to  these 
markets  may  serve  to  outline  the  tariff  problem. 

SoutJiem  markets. — Over  a  million  tons  of  hay,  valued  in  1914  at 
about  16  million  dollars,  are  shipped  to  the  cotton  States  annually; 
this  is  about  21  per  cent  of  the  consumption  of  those  States.'^  In  com- 
petition for  the  Southern  markets,  it  is  evident  that  the  Canadian 
producers  are  at  a  permanent  and  heavy  disadvantage  in  higher 
freight  charges.  In  the  case  of  the  central  markets  Canadian  com- 
petition is  difficult  for  the  reason  that  in  the  Central  States  west  of 
the  Mississippi  approximately  10  millions  tons  of  wild  or  prairie  hay 
are  cut  annually  and  are  a  cheap  source  of  supply. 

Western  Tnarkets, — As  regards  the  western  markets,  Canadian 
shippers  labor  under  similar  disadvantages.  In  western  Canada  an 
increase  in  hay  production  is  contingent  upon  the  development  of  live- 
stock industries,  rather  than  upon  free  trade  in  hay.  When  winters 
are  severe  and  prolonged,  or  a  shortage  of  hay  occurs,  large  quantities 
are  sometimes  shipped  to  the  range  States  from  other  sections.  But 
under  such  conditions  it  is  obvious  that  the  great  stock-raising  inter- 
ests of  these  regions  are  best  served  by  an  unrestricted  border  trade. 

Eastern  m/jrkets:  Requirements. — ^The  volume  of  shipments  to  the 
Atlantic  States  is  indicated  by  receipts  at  four  of  the  largest  cities 
(see  p.  184).  New  York,  Boston,  Philadelphia,  and  Baltimore  receive 
over  600,000  tons  exclusive  of  the  receipts  by  wagon  roads,  whereas, 
according  to  the  census  of  1909,  sales  of  the  local  product  amounted  to 
but  272,594  tons  in  the  New  England  States,  and  to  1,116,016  tons  in 
the  Middle  Atlantic  States.* 

Advantages  of  eastern  producers. — So  far  as  these  markets  are 
concerned,  local  producers  and  shippers  from  the  Central  States  are 
differently  affected.  Eastern  growers  have  a  natural  protection  in  the 
heavy  freight  charges  on  the  competitive  product.  Computing  upon 
the  basis  of  market  values  in  1920,  shipping  costs  by  rail  from  Chi- 
cago to  New  York,  in  carload  lots,  are  approximately  five  times 
those  of  an  equal  value  of  wheat.    The  importance  of  this  protection 

*  Agrlcnltnral  Ontlook.     U.  8.  Dept  of  Agriculture,  Dec.  81,  1914. 

•  "  8ale«  of  Feedable  Crops,*'  vol.  9,  Thlrteentli  Census. 
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CuMda,  for  the  year  1»16  noly.^  AUiWte,  «7^H 
9&N|  Mudfeoba,  98^;  CMario,  $14^;  QiMtMQ,  9UM;  Ilnr  Bm» 
wkk,  914;  Nora  Sootia,  $13J)8. 

In  the  North  Atlantic  Statn  hay  has  beoiHie  one  of  (he  pnne^al 
money  cn^;  in  atune  of  tbaee  StataB  it  oociqiiea  over  titD4)urdB  of 
the croi^Md area.  The  prodoctioti of  Kew  Ywrhf— about Bto  7 Dultian 
tons— is  larger  than  that  of  any  other  State;  bat  BtUl  <1m  «Dp  ef 
the  Eastern  States  is  insaffici«Bt  to  meet  requirements  imt  urban  ttm- 
■amptiui  and.fortha  inteoBiTe  UveHrtook  indostries. 

FBBIGHT  KATES. 

The  tarifl  problem' evidently  reeolvee  itself  priiuapaify'  into^'ttt 
oompetition  of  Bhq)pier8  in  the  Central  States  and  in  eaatera'Ouii& 
for  the  North  Mlantic  marlnts.  llMir  rdative  position  as  rtgardi 
freight  rates  is  Aown  in  Table  8,  Cnrtent  rates  (1990)  are  gim, 
and  also  the  rates  in  1912. 


BiKtiiaudNair     TtnrTwkindaoa- 


These  rates  indicate  that  under  free  tr&de  the  Canadian  prodact, 
BO  far  as  transportation  is  concerned,  would  be  able  to  displace  ihe 
western  hay  in  Qie  Atlantic  markets  north  of  Philadelphia.  From 
Montreal  to  New  York  and  Boston  the  rate  is  $1.30  and  $2.80  per  ton 
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esB  than  from  Columbus,  Ohio,  and  about  $1.20  and  $5.70  per  ton  less 
han  from  Chicago.  It  should  be  borne  in  mind  that  by  far  the 
argest  part  of  the  surplus  hay  region  of  the  United  States  is  west  of 
>)lumbus,  while  the  surplus  of  Canada  is  grown  east  of  Toronto.  A 
'ompetitive  freight  rate  enables  Toronto  to  reach  at  the  same  cost 
<i^ew  York  and  contiguous  territories  and  Baltimore  and  Fhila- 
[elphia.  In  this  connection  it  is  well  to  note  that  the  competitive 
urplus  of  Canada  is  elastic;  thus  exports  to  the  States  increased 
lightly  during  the  months  following  the  reduction  of  the  duty,  al- 
hough  the  crop  was  about  1|  million  tons  less  than  in  the  preceding 
rear. 

COMPARATIVE  PRODUCTIVITY  AND  COST. 

As  conditions  of  timothy  and  clover  production  in  the  eastern 
Provinces  are  broadly  comparable  with  those  in  the  adjacent  States, 
an  approximation  of  relative  advantages  may  be  obtained  through 
such  data  as  have  been  collated  in  Table  9.  Because  of  the  diversity 
of  conditions  in  the  States  it  seems  preferable  to  compare  specific 
States  with  adjacent  and  immediately  competing  Provinces,  New 
York  with  Quebec,  and  Ohio  with  Ontario.  In  these  States  and 
Provinces  the  same  kinds  and  qualities  of  hay  are  produced. 


Table  9. — Comparative  productivity  and  cost*:  United  States  and  Canada, 

[SoarooL— United  States:  Ststisttcs  of  production  and  prices  from  Yearbooks  of  the  Deportmflnt  of  Agri- 
couture.  Statffltlos  of  farm  wages  and  land  values  tram  Monthly  Crop  Report,  Deputment  of  Agricul- 
ture. Csottda:  Cenfloa  and  Statistics  Monthly,  Department  of  Trade  and  Commerce.] 

[Figures  are  averages  for  the  five  years,  1915-1919,  untees  otherwise  stated.) 


^veraf^  production  of  tame  hay 
(lihocttons) 

J  7erai:e  yields  per  acre  (short  tons) 
tS?^  Produceni'  price  per  short 


Xvenn  wagm  of  ragiiiar  male 
ann  help,  permantJEi,inclndfaig 
bo*rd,m9i ; ., 

AT«rageTalue  of  farm  lands,  1919 
(plow  lands.  United  States; 
oocQpJed  lands,  Canada) 


United 
States. 


85,660,000 
1.56 

S15.84 


139.82 


174.31 


Canada. 


14,025,000 
1.67 

114.65 


S63.66 


152.00 


New 
York. 


5,232,000 
1.43 

$16.72 


$43.80 


$60.00 


Quebec. 


5,444,000 
1.54 

$14.65 


$87.92 


$72.00 


Ohio. 


4,256,000 
1.44 

$17.26 


$39.40 


$91.00 


Ontario. 


5,121,000 
1.60 

$13.48 


$57.58 


$66.00 


i^!r^  P<Athlv  rate  of  regular  farm  help  in  Canada  has  been  oompnted  from  the  wages  "per  year,  in 
( iQ(Ung  board."  American  figures  are  **  wages  per  month,  with  board."  No  data  are  available  as  to  the 
Mnbcr  of  working  hours  perday. 

Hay  is  probably  the  cheapest  crop  to  produce ;  machine  and  horse 
labor  can  be  applied  to  virtually  all  processes  connected  with  its 
production ;  and  when  sown  with  grain — a  general  practice — ^there  is 
^vo  direct  labor  cost  for  preparing  or  cultivating  or  for  seeding.  It 
Quires  a  minimum  of  labor  and  supervision,  except  in  harvesting, 
^^d  while  the*  cost  of  good  grass  seed  is  rather  high,  the  initial 
expense  may  be  distributed  over  a  number  of  years. 
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Yidds  in  tons  to  the  acre  are  slightly  higher  in  Canada  than  in 
the  United  States ;  higher  also  in  Quebec  than  in  New  York,  and  in 
Ontario  than  in  Ohio.  Land  values  are  also  materially  lower  in 
Canada.  On  the  other  hand,  while  it  may  fairly  be  assumed  that 
the  efficiency  of  labor  is  approximately  the  same,  wages  of  regular 
farm  labor  (male)  are  ocmsiderably  higher  in  Canada*  Costs  of 
agricultural  machinery  and  other  equipment  are  usually  higher  b 
the  Dominion.  Under  normal  conditions — that  is,  prior  to  the  year 
1914 — the  farmer  of  New  York  and  Ohio  received  a  higher  price 
per  ton  of  hay  than  the  farmer  in  Quebec  and  Ontario  (the  corre- 
sponding Provinces)  because  of  his  more  favorable  position  with 
regard  to  southern  and  eastern  markets.  The  available  data  indi- 
cate rather  conclusively  that  the  advantage  is  not  with  the  fanner 
of  the  Dominion  in  a  comparison  of  cost  and  market  conditions.^^ 

PRICES:  AMERICAN  AND  CANADIAN. 

Comparcttive  market  prices. — ^Boston  and  Montreal  have  been 
selected  for  the  comparison  of  wholesale  prices,  partly  because  of 
the  importance  of  these  markets  and  also  for  the  reason  that  mobt 
of  the  Canadian  exports  to  the  New  England  States  pass  througL 
the  Montreal  customs  district.  The  grade  of  hay  selected  for  thi< 
comparison,  No.  1  Timothy  (baled),  is  substantially  the  same  in 
both  cities." 

As  the  chief  market  for  the  Canadian  surplus  is  in  the  eastern 
cities,  it  follows,  of  course,  that  ordinarily  the  prices  in  those  cities 
tend  to  establish  the  general  level  of  hay  prices  in  eastern  Canada, 
and  that  at  points  in  Canada  and  the  United  States  with  equal 
freight  rates  to  markets  such  as  New  York  or  Boston  the  American 
shipper  would  receive  for  the  same  grade  a  price  higher  than  thjt 
of  the  shipper  across  the  border  by  the  amount  of  the  duty.  Cana- 
dian dependence  upon  the  American  markets  is  strikingly  shown  by 
the  continuance  of  lower  price  levels  in  Canadian  markets  during 
the  shipping  season  of  the  1913  crop,  since  in  that  year  an  excep- 
tionally small  hay  crop  was  harvested  in  the  Provinces,  the  shortage 
being  several  times  the  volume  of  the  normal  exports  to  the  States. 
It  is  also  notable  that  although  the  price  received  for  the  exportable 

'^  Of  course,  if  Ontario  were  compmred  with  North  Dakota,  for  instancev  the  advantase 
woald  be  in  fiaTor  of  Ontario,  as  farm  wages  increase  and  bay  prices  decrease  moTine 
westward  from  New  York  to  North  Dakota,  both  in  the  border  States  and  Provinces. 

»  Under  the  rules  of  the  National  Elay  Association,  Inc.,  of  the  United  States,  No.  1 
Ttmothj  is  defined  as  **  timothy  with  not  more  than  one-eishth  of  dowr  or  other  tame 
grasses  mixed,  may  contain  some  brown  blades,  most  be  proprely  cored,  of  good  color. 
sound,  and  well  baled.  Tnder  the  Canadian  Inspection  and  sale  act.  No.  1  Timotbr 
"  shall  be  Timothy  with  not  more  than  one-eighth  dorer  or  other  tame  grasses  mixed,  of 
good  color,  sound,  and  well  cored.*' 
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I 

I  tends  to  regulate  Canadian  prices,  that  surplus  has  consti- 

fily  a  small  part  of  the  total  production  of  the  Dominion. 


>. — Wholesale  prices  per  ton  of  No,  1  timothy  hay  at  Boston  and  Mon^ 

treat,  191^1915.^ 

Ion  and  after  reduetkm  of  daty  from  34  to  $2  per  long  ton.    Tariff  act  of  Oct.  8, 1018.) 


Jaonarj. 

Febru- 
ary. 

Ifansh. 

April. 

May. 

June. 

1912. 

323.75 
ia26 

9a  50 
14.25 

2L00 
ia25 

2L50 
2a  50 

324.25 
ia25 

2a  50 
14.25 

2a  00 
ia25 

21.25 
2a  00 

325.00 

laoo 

2a  50 
12.75 

2a  75 
ia75 

22.25 
19.75 

32a  00 
16.75 

21.75 
12.75 

2a  75 
14.75 

22.75 
19.25 

329.50 
17.76 

21.50 
14.25 

21.25 
15.75 

23.50 
2a  75 

320.50 

23.50 

1913. 

20.50 

13.75 

1914. 

21.50 

ia26 

1915. 

24.00 

21.50 

^     -^^^^^^— ^^^-^^^_^>^^_-^___-« 

1 

■ 

July. 

August. 

Septem- 

October. 

Novem- 
ber. 

Decem- 
ber. 

1912. 

327.00 
2a  50 

2a  50 
12.75 

2a  75 
17.00 

25.25 
21.75 

325.26 
1&26 

2L50 
.    18.75 

23.25 
17.26 

27.50 
22.75 

323.25 
ia25 

21.25 
18.76 

21.25 
19.50 

322.26 
16.76 

21.00 
14.76 

21.25 
19.00 

322.50 
14.75 

21.00 
15.25 

21.60 
2a  50 

322.25 

k-..___^ 

14.75 

f 

■ 

Am  m  m 

1913. 

2a  75 

^,,, 

ia25 

• 
1 

1914. 

21.25 

j:::::::::::::::::::::::: :::::: 

2a  26 

1 

1915. 

1 

i 

1 

frkea 


on  or  about  the  lOtb  of  each  month.    CompQed  from  the  Hay  Trade  Journal. 


ttiparing  the  prices  of  hay  in  any  two  markets  an  exact  and 
%  ratio  according  to  freight  rates  or  import  duties  is  not  to 
icted,  by  reason  of  the  character  of  the  hay  trade,  the  tem- 
infiuence  of  local  conditions,  and  of  spot  stocks  and  demand. 
>r,  the  price  data  given  above  clearly  indicate  the  price  rela- 
f  between  the  markets.  Prior  to  October,  1913,  Montreal 
l^ere  lower  than  those  in  Boston  by  an  amount  roughly  ap- 
ftting  freight  charges  (about  $3.60  per  short  ton)  plus  duty 
Hor  charges  (about  $4  per  short  ton) ;  but  when  the  import 
las  lowered  the  Boston  prices  remained  substantially  on  the 
pvel,  while  the  Montreal  prices  rose.  Reference  has  already 
lade  to  the  fact  that  although  the  Canadian  crop  of  1913  was 
lort,  exports  to  the  States  continued.  No  attempt  has  been 
chart  prices  subsequent  to  July,  1914,  because  of  the  uncer- 
lents  introduced  by  the  war,  which  for  a  time  made  the 
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Canadian  prices  rise  above  the  American  leveL  The  Canrndian  snr- 
pluB  under  the  conditions  obtaining  from  1913  to  1918  was  not  at 
sufficient  volume  to  affect  American  prices  to  any  material  extent, 
and  the  lowering  of  the  American  import  duty  raised  the  whole  level 
of  prices  across  the  border  both  for  producers  and  consumers. 

Comparative  producers^  prices. — The  foregoing  conclumons  are 
confirmed  by  such  data  regarding  producers'  prices  as  are  available. 
The  prices  given  in  Table  11  are  averages  for  large  areas,  some  parts 
of  which  may  have  dissimilar  market  and  price  conditions,  but  on 
the  whole  they  are  broadly  representative. 


[Figiina  Eor  N«ir  Yfrk  are  from  enlmata  ol  bnn  itrlceaand  crop  Tttim,  by  Stato,  laofd  bjtl 
Dennmant  Ot  Acrloultars.     Qusbeo  prices  ■n  frmn  ■tmilar  ssUmaUi  sppeulng  In  the  "  H 

BiJletlD  at  Aolcaftural  StatWIoa."  lanud  by  the  DepartmaU  ot  Tndc  Bod  ComnHrce.    Tt 

piicei  aelMtea  u  being  npnamtatlve  hr  tba  cnip  ;«r  by  tbeoe  egBnda  ue  those  of  Dec  i. 


which  dale  pcicea  ue  « 


V-,. 

Ke*Y<irk 

^A. 

In&Toraf 

Mew  York. 

•as 

mi 

During  1910,  1911,  and  1912  th( 
State  were  higher  than  the  prices  in 
$7.73,  and  $5.54,  respectively ;  in  19 
the  advantage  of  New  York  was  les 
during  1914,  1915,  and  1916  were  d 
Canada  and  the  United  States  ex] 
ceived  by  producers  in  Quebec  wei 
the  border. 
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PREFACE. 


This  Toltiine  deals  with  certain  minerals  and  metals  ^  which  expe- 
rienced substantial  industrial  expansion  in  the  United  States  during 
the  European  war.    They  are  considered  in  the  following  order: 

Antimony.  Magnesite.  Pyrites  and  Sulphur. 

Ghromite.  Manganese.  Quicksilver. 

Graphite.  Potash.  Tungsten. 

ATtHrrwnyj  a  metal  entering  many  lines  of  industry  in  times  of 
peace  as  an  alloy  with  lead  and  tin,  and  of  military  importance  as  a 
hardening  constituent  of  shrapnel  bullets,  is  obtained  mainly  from 
Chinese  ores.  China  has  the  great  high-grade  antimony  deposits 
of  the  world.  The  ore  is  also  available  from  Bolivia,  Mexico,  France, 
and  Spain;  the  known  ore  resources  of  the  United  States  are  slender. 

Chromite,  the  ore  from  which  are  obtained  the  chromium  required 
by  the  steel  industry  and  the  chromium  salts  used  in  the  chemical 
and  paint  industries,  was  imported  from  New  Caledonia,  Rhodesia, 
and  Asia  Minor  prior  to  the  war.  The  requirements  of  the  United 
States — some  50,000  tons — ^were  obtained  almost  entirely  from  these 
countries.  The  domestic  industry  suddenly  expanded  during  the 
war  to  a  capacity  sufficient  for  this  need. 

Graphite,  a  mineral  of  wide  industrial  utility,  but  principally  im- 
portant as  material  for  the  manufacture  of  crucibles  used  in  the 
melting  of  various  major  metals,  before  the  war  was  mainly  supplied 
m  special  grades  from  Ceylon  and  Madagascar. 

Magfumte^  essential  for  the  refractory  linings  of  furnaces  in  the 
steel  industry,  and  increasingly  used  as  a  plastic  material  for  walls 
and  floors,  formerly  supplied  by  importation  from  Austria  and  Greece, 
was  obtained  dining  the  war  from  domestic  operations. 

Mantfanese,  a  metal  essential  in  the  production  of  certain  qualities 
of  steel,  was  imported  to  the  extent  of  300,000  tons  a  year — ^practi- 
cally the  country's  total  requirement — before  the  war.  Domestic 
production  during  the  war  increased  with  great  rapidity  from  3,000 
to  300,000  tons  annually,  but  the  domestic  deposits  are  low  grade  and 
scattered,  and  the  industry  is  powerless  to  compete  with  the  great 
natural  deposits  of  Russia,  India,  and  Brazil. 


1 A  warrty  of  terytas,  a  mlnenl  uaod  in  tlM  paint,  robber,  Unoleani,  and  chemical  Industries,  is  omitted 
frem  this  Tolume.  The  Commission  is  publishing  a  report  on  that  mineral  under  the  title,  "  The  Barytes, 
Barium  Chemical  and  Lithopone  Industries,  Inolnding  Costs  of  Production.  1919." 
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Potash  J  necessary  as  a  fertilizing  element  in  the  agricultural  in- 
dustries, has  for  many  years  been  obtained  from  Germany,  which 
possesses  the  world's  richest  deposits.  The  United  States  has  d^ 
veloped  during  the  war  at  a  very  high  cost  a  productive  capacity 
sufficient  for  almost  one-half  the  domestic  needs. 

Pyrites  and  svlfhwr  are  mainly  important  as  raw  materials  for  the 
manufacture  of  sulphuric  acid,  essential  in  various  industries  and. 
in  war  time,  in  the  manufacture  of  high  explosives.  Sulphur  is  also 
largely  used  in  the  paper-pulp  industry.  Ample  domestic  resources 
exist,  and  the  domestic  competition  between  sulphur  and  pyrita 
for  the  sulphuric-acid  market  is  more  important  than  the  competition 
from  abroad.  But  Spanish  pyrites  possesses  extraordinary  com- 
petitive strength. 

Quicksilver^  of  military  and  industrial  importance  as  an  essentia: 
constituent  of  all  detonators  for  high  explosives  and  in  numerous 
technical  and  scientific  uses,  was  obtained  during  the  war  {rem 
American  deposits  which  are  notably  low  in  grade — averaging  less 
than  five-tenths  per  cent  metal  content.  Spanish  quicksilver,  de- 
rived from  ores  carrying  upward  of  8  per  cent  metal,  is  abundant, 
and  European  quicksilver  can  readily  supply  the  American  market  at 
prices  far  below  domestic  costs. 

T\ingsien^  a  metal  of  military  importance  as  the  haideimig  element 
in  high-speed  tool  steel,  is  now  being  supplied  almost  entirely  by 
importation  from  Asia,  after  a  spectacular  war-time  expansion  ana 
subsequent  collapse  of  the  American  industry. 


In  the  preparation  of  this  report  the  Commission  had  the  s^^ces 
of  Guy  C.  Riddell,  Paul  M.  fjier,  and  S.  L.  Willis,  fA  the  Metals 
Division  of  the  Commission's  staff,  of  C.  R.  De  Long  and  S.  D. 
Eirkpa  tricky  of  the  Chemical  Division^  and  of  oth^s. 


INTRODUCTION. 


WAS  DISTORBANOBS  IN  THB  ICINBBAL  IITDXTBTRIBS. 

The  disturbances  caused  by  the  war  in  the  conditions  surrounding  the 
production  and  use  of  raw  minerals  and  metals  in  the  United  States  in 
some  respects  were  unique.  The  temporary  discontinuance  of  imports 
from  many  foreign  sources  of  supply  and  the  difficulties  of  transpor- 
tation from  such  as  remained  open  forced  this  country  to  rely  to  the 
utmost  on  its  own  resources.  Coincidental  with  this  interruption  of 
supply  there  developed  a  greatly  increased  and  urgent  demand  for  all 
metals  and  minerals  that  could  be  used  either  directly  or  indirectly  for 
militaiy  purposes,  and  there  were  few  that  were  not  adapted  to  such 
use.  In  the  case  of  some  of  them  the  productive  capacity  of  this  coun- 
try enabled  American  producers  to  extend  the  scope  of  their  opera- 
tions sufficiently  to  meet  the  increased  demand  without  materially  rais- 
ing the  unit  cost  of  the  additional  output.  But  in  the  case  of  others, 
larger  supplies  could  be  produced  only  at  costs  that  far  siu^assed 
what  had  been  customary  in  time  of  peace.  These  costs  differed 
widely  for  different  minerals  both  ^l  nature  and  in  degree.  Most 
often  increased  costs  were  caused  by  the  necessity  of  drawing  upon 
ore  bodies  of  poorer  quality  and  remoter  location  than  could  profit- 
ably be  developed  under  normal  conditions.  Sometimes  the  added 
costs  were  due  to  the  installation  of  expensive  equipment  that  had 
to  be  specially  designed  in  order  to  secure  quantity  production  under 
unfavorable  conditions.  In  the  case  of  some  minerals  there  had  to 
be  much  prospecting  and  experimental  work  before  there  was  any 
substantial  production.  And  in  some  rare  instances,  our  depend- 
ence on  foreign  supplies  had  been  so  complete  that  effective  methods 
of  production  had  to  be  devised,  the  labor  trained,  and  the  whole 
industry  organized  and  financed. 

Prices  quickly  responded  to  the  discrepancy  between  the  supply  of 
the  minerals  and  the  demand  for  them.  In  some  cases  they  rose 
rapidly  imtil  they  were  several  hundred  per  cent  above  the  prewar 
level,  and  were  sufficient  without  other  inducement  to  stimulate  pro- 
duction in  the  desired  amount.  But  these  prices  were  obviously 
precarious  and  subject  to  immediate  collapse  with  the  reopening  of 
international  commerce,  and  the  production  from  sparse  and  low- 
grade  domestic  resources  of  some  of  the  needed  minerals  required 
investments  of  greater  magnitude  than  were  justified  by  purely 
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economic  considerations.  The  ordinary  inducement  of  profits  was 
therefore  at  times  supplemented  by  requests  from  the  Grovermnent 
that  supplies  be  produced  in  quantity  suflScient  to  meet  the  urgent 
needs  of  the  Nation  in  the  prosecution  of  the  war. 

Widely  divergent  as  were  the  motives  of  investors,  their  combined 
result  was  a  production  of  metals  and  minerals  that  was  astonishing, 
both  in  variety  and  in  amount.  Not  only,  however,  was  this  achieved 
at  far  greater  cost  and  imder  greater  difficulty  in  some  lines  than  in 
others,  but  also  some  industries  were  more  severely  affected  than 
others  by  the  cessation  of  hostilities.  Among  the  many  industries 
involved,  some  were  already  so  firmly  established  and  so  highly 
developed  before  the  war  that  contraction  to  accord  with  a  normal 
demand  for  their  products  could  be  effected  without  weakening  their 
ability  to  compete  with  foreign  supplies.  Some  also  received  a 
stimulus  during  the  war  that  added  permanently  to  their  strength, 
and  the  renewal  of  peace  conditicms  finds  them  better  prepared  to 
meet  international  competition  than  they  have  ever  been  before. 
There  is  a  third  group  composed  of  industries  that  either  can  not  be 
maintained  at  all  or,  at  best,  can  be  maintained  only  on  a  greatly 
reduced  scale,  if  costs  remain  relatively  high  and  prices  recede  to  the 
prewar  level. 

Each  industry  in  all  these  groups  presents  conditions  and  problems 
peculiar  to  itself.  No  one  of  them  is  typical  in  such  measure  that  a 
study  of  it  can  lead,  except  in  part,  to  conclusions  applicable  to  the 
others.  Only  after  consideration  of  the  conditions  and  prospects  of 
a  particular  industry  will  a  decision  be  advisedly  reached  on  any  policy 
of  Government  aid  to  any  one  of  these  industries  through  the  tariff  or 
otherwise. 

The  industrial  surveys  included  in  this  volume  are  similar  in  form 
to  the  material  being  compiled  by  the  Tariff  Conmussion  in  its  inves- 
tigation of  the  entire  list  of  industries  and  commodities  mentioned  in 
the  tariff  schedules.  The  surveys  here  presented  are  standard  units 
of  a  tariff  information  Survey,  which  is  a  compilation  of  industrial 
data  continuously  under  way  for  the  use  of  Congress  in  its  considera- 
tion of  tariff  revision.  In  view  of  rapidly  changing  industrial  con- 
ditions, these  reports  are  at  no  time  considered  complete  or  final. 
They  are  intended,  rather,  as  broad  surveys  of  the  situation  reflecting 
without  argument  the  main  facts  and  figures  pertinent  to  tarifi[  legis- 
lation. The  Commission  is  constantly  seeking  and  obtaining  data 
and  information  on  current  industrial  development,  and  in  its  many 
investigations  and  reports  it  welcomes  frank  conmient  and  criticism 
from  those  familiar  with  t^e  subject  or  qualified  to  speak  with 
authority  on  the  industries  concerned. 

As  yet  the  Commission  has  not  made  independent  investigations  of 
production  costs  of  any  of  the  minerals  or  metals  here  diacuased. 
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Both  foreign  and  domestic  costs  are  and  will  be  unstable  for  a  con- 
siderable time  to  come.  In  the  present  treatment  the  main  effort 
has  been  to  present,  aside  from  costs  of  production,  the  major  factors 
which  determine  the  competitive  position  of  our  domestic  industries 
in  world  trade. 

The  statistics  used  in  this  publication  are  the  latest  revised  data 
obtainable  from  Government  and  other  reliable  sources.  Figures  in 
prior  publications  of  the  Tariff  Commission  on  the  industries  dis- 
cussed in  this  voliune  have  been  corrected,  wherever  necessary,  in 
accordance  with  the  latest  reported  changes  and  revisions. 

GENERAL  FEATUBES  OF  THE  SITUATION. 

Without  ref el'ence  for  the  time  being  to  the  permanence  of  American 
resources,  the  United  States,  as  one  of  the  results  of  the  war,  has  gone 
a  long  way  toward  becoming  self-sustaining  in  the  production  of  many 
minerals.  This  has  occurred  under  the  stimulus  of  prices  usually 
several  tames  higher  than  before  the  war.  While  it  is  now  probable 
that  this  country,  under  continued  presst^^,  can  meet  its  require- 
ments from  domestic  sources,  the  position  of  these  and  some  other 
minerals  is  a  forced  one,  developed  by  war  demands,  artificial  import 
restrictions,  and  high  prices.  Whether  such  production  is  to  be  con- 
tinued at  high  cost  involves  weighing,  on  the  one  hand,  the  relative 
importance  to  the  country  of  industrial  and  military  self-sufficiency; 
on  the  other,  the  extent  to  which  it  is  desirable  to  participate  in  the 
most  economically  advantageous  distribution  of  the  world's  export- 
able surplus  of  these  commodities.  The  follo¥ring  additional  con- 
siderations likewise  deserve  attention: 

(1)  For  the  first  time  it  is  now  apparent  that  the  United  States 
has  certain  mineral  resources  which  can  be  substituted  for  the  major 
part  of  its  former  imports.  Reliance  on  these  domestic  resources, 
however,  means  (a)  that  the  advantage  of  procuring  for  domestic 
industries  a  high  grade  of  raw  materials  at  a  relatively  loi;^  cost  is  to 
be  disregarded;  (b)  that  the  position  of  foreign  competing  industries 
by  which  these  foreign  raw  materials  are  used  is  to  be  strengthened; 
and  (c)  that  the  market  enjoyed  here  by  foreign  countries  possessing 
such  materials  is  to  be  lessened. 

(2)  National  conservation  both  of  resources  and  labor  must  be 
constantly  held  in  mind.  By  way  of  illustration,  the  manganese, 
chromite,  tungsten,  quicksilver,  and  antimony  deposits  of  the  United 
States  are  small  in  quantity  and  of  low  grade,  in  comparison  with 
supplies  from  foreign  sources.  Insistence  on  the  use  of  the  domestic 
materials  means  not  only  the  certainty  of  higher  costs,  but  the  possible 
early  exhaustion  of  domestic  supplies.  In  the  wisest  and  fullest  utili- 
zation of  domestic  mineral  resources,  the  occasion  for  utilization  must 
have  fuU  measure  of  attention.    A  question  of  economy  is  raised  by 


temporary  restrictioa  of  imports,  either  by  a  considerable  increase 
of  duties  OT  other  means. 

(4)  The  situation  in  some  of  these  industries  is  rendered  more  dif- 
ficult  by  the  condition  of  foreign  markets.  In  various  parts  of  the 
world  stocks  have  accumulated  as  a  result  of  the  shortage  in  shipe 
and  of  the  slack  demand  in  some  countries  that  are  normally  heavy 
buyers.  The  offering  of  foreign  minerals  at  low  prices  in  the  Ameri- 
can market  may  have  much  the  same  effect  on  domestic  industries  as 
is  usually  attributed  to  "dumping."  Such  abnormal  competition  is 
temporarily  delayed  by  high  ocean  freight  rates.  The  delay  gives 
some  aid  in  the  process  of  liquidation  and  readjustment  of  industries 
producing  bulky  low-priced  minerals,  such  as  magnesite,  manganese, 
and  chromite,  but  it  affords  little  help  to  such  high-priced  materials 
as  tungsten  and  quicksilver. 

(6)  Another  influence  probably  affecting  the  relative  competitive 
position  of  American  and  foreign  producers  is  the  present  low  rate  of 
foreign  exchange.  Distinctly  one-sided  trade  relations  have  existed 
during  the  last  five  years  between  the  United  States  and  foreign 
countries,  and  the  virtual  abandonment  of  the  gold  standard  in  various 
European  countries  has  resulted  in  the  depreciation  of  their  currencies. 
"Die  competitive  strength  of  Ehiropean  commodities  is  subject  to 
whatever  uncertainties  attend  the  present  exchange  rates  on  the 
krone,  mark,  franc,  lire,  and  other  units  of  currency. 
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ANTIMONY. 


SUMMARY. 


tPOBTANCB  OP  THE  INDUSTRY. 

Antimony  is  an  essential  war  metal,  since  it  is  a  necessary  con- 
ituent  of  shrapnel,  in  addition  to  its  many  industrial  and  other 
38  important  munition  uses.  The  tonnage  involved,  however,  is 
latively  small,  and  it  was  the  policy  of  the  War  Industries  and 
lipping  Boards  during  the  war  period  to  depend  on  the  natural 
ovement  from  China  for  the  12,000  to  18,000  tons  annually  required 
the  United  States. 

Antimony  goes  into  the  manufacture  of  type  metal,  nearly  all 
taring  metals,  and  white-metal  alloys.  Small  amounts  of  antimony 
'e  requisite  to  the  production  of  hard  lead.  This  material  is  largely 
sed  in  chemical  plants  and  is  necessary  in  the  manufacture  and  for 
le  handling  of  sulphuric  acid. 

^MESTIO  AND  FoBEIGN  RESOURCES. 

Domestic  deposits  of  antimony  are  of  both  high  and  low  grade, 
at  are  widely  scattered  and  of  doubtful  importance.  Previous  to 
le  sadden  stimulation  in  1915-16,  antimony  mining  was  of  meager 
roportions  in  the  United  States.  Some  half  dozen  mines  maintained 
perations  into  1918,  but  they  contributed  less  than  2  per  cent  of  the 
omestic  requirements.  China  has  large,  easily  mined,  and  rich 
eposits,  which,  with  cheap  labor,  make  that  coimtry  foremost  among 
>urces  of  the  world  supply.  Deposits  in  other  countries,  notably 
[exico,  Canada,  and  Bolivia,  are  much  superior  to  those  of  the  United 
tales,  but  China  can  furnish  the  antimony  supply  of  the  world  at 
osts  that  are  relatively  extremely  low.  It  is  especially  unlikely  that 
merican  mines  could  furnish  any  large  supply  except  at  extravagant 
ost. 

^OMESTIO  SUFFLIBS. 

The  bulk  of  the  antimony  used  in  the  United  States  is  imported 

1  the  form  of  refined  metal  (regulus)  from  Chinese  ore  smelted  either 

1  China  or  Japan.     During  the  war  period  a  smelting  industry  was 

tarted  in  the  United  States,  although  it  was  forced  to  rely  chiefly 

n  foreign  sources  for  its  ore  supply.    A  third  and  important  factor 

1  the  supply  is  the  steady  production  of  antimonial  lead,  a  by- 

iroduct  of  the  smelting  and  refining  of  both  domestic  and  foreign 

ead  ores.    The  combined  capacity  for  producing  domestic  metal  is 

ibout  one-half  the  normal  domestic  consumption. 
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FuTuiuB  CoMPEnrmB  Conditionb. 

Under  nomiAl  conditioiis,  there  is  no  possibility  of  the  snrriva]  d 
domestic  antimony  mining,  at  least  from  the  present  known  deposits. 
It  is  donbtful,  even  if  the  ore  is  continued  on  the  free  list,  whether, 
with  present  duties  on  the  metal,  domestic  smelters  can  continue 
operations.  It  b  possible  that  American  smeltos  can  eventually 
bring  their  costs  as  low  as,  or  lower  than,  the  Chinese  or  Japanese 
through  greater  effectiveness  of  labor  and  better  management,  bu: 
the  advantage  of  the  cheaper  ore  snpply  of  the  foreign  smelters  is 
very  considerable.  Practically  no  antimony  was  smelted  in  thk 
country  before  the  war,  and  the  position  of  foreign  smeltos  was 
strengthened  far  more  than  that  of  the  domestic  producers  during 
the  war  period. 


THE  ANTIMONT  INDUSTRY. 

Tariff  act  of  1913,  paragraph  144: 

Antimony,  aa  reguluB  or  metal,  and  matte  containing  antimony  but  not  containing 
lore  than  10  per  centum  of  lead,  10  per  centimi  ad  i^orem;  antimony  oxide,  salts 
od  compounds  of,  25  per  centum  ad  valorem. 

Tariff  act  of  1913,  paragraph  396: 

Antimony  ore  and  stibnite  containing  antimony,  but  only  as  to  the  antimony 
mtent,  free. 

DESCRIPTION   AND  GRADES. 

Metallic  antimony  unalloyed  has  few  industrial  uses.  It  is  a  brit- 
le  metal,  of  silvery  luster,  easily  powdered,  of  rather  low  melting 
oint  (^p°  CL),  and  of  specific  gravity  about  6.5.  Antimony  alloys 
eadily  with  most  heavy  metals,  the  alloy  being  harder  than  the  two 
lure  metals,  and  in  most  cases  possessing  the  property  of  prompt 
xpansion  on  solidifying,  which  enables  very  sharp  impressions  to 
le  obtained  in  casting.  Type  metal,  bearing  metals,  Britannia  metal, 
nd  hard  metal  (antimonial.  lead)  are  the  commodities  making  up 
he  largest  consumption  of  antimony. 

The  chief  marketable  products  are  (1)  antimony  crude,  antimony 
'needle"  or  antimony  sulphide,  and  (2)  antimony  regulus.  The 
ormer  is  produced  by  submitting  the  ores  of  the  natiu-al  stdphide 
stibnite)  to  a  red  heat.  At  this  temperature  the  valuable  mineral 
Qelts,  but  does  not  decompose.  The  operation  amounts  to  liquation 
iT  pyro-concentration,  whereby  the  antimony  sulphide  is  separated 
rom  barren  constituents  of  the  ore.  The  melted  sulphide  is  run 
Qto  molds  and  is  commonly  sold  in  lumps  of  irregular  size.  The 
lame  ** needle"  is  derived  from  the  needlelike  structure  developed 
IS  the  product  cools  slowly  in  the  molds.  The  Department  of 
!^ommerce  classifies  this  material  as  ''matte."  It  contains  71.4  per 
;ent  antimony. 

R^ulus  is  the  term  commonly  used  to  describe  antimony  metal, 
^tunony  metal  is  not  marketable  unless  it  is  at  least  99  per  cent 
)ure.  It  is  cast  in  ingots  of  regular  size.  It  has  long  been  the  prac- 
ice  of  the  trade  to  judge  the  purity  of  antimony  by  the  development 
)f  the  femlike  appearance  or  ''star"  on  the  surface  of  the  ingot, 
rhis  starring  is  nothing  more  than  an  artificial  decoration  produced 
)y  allowing  the  molten  antimony  to  cool  slowly  under  a  layer  of 
ilag  containing  a  starring  mixture.  The  starring  operation  adds  an 
tumecessary  cost  of  from  S5  to  $30  per  ton,  and  is  not  entirely  reliable 

as  an  index  of  grade. 
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Both  sulphide  and  regulus  are  usually  packed  in  cases  of  224 
pounds  net  weight  (i.  e.,  10  cases  to  the  long  ton). 

Impure  products  of  the  English  direct  process  known  as  "single'' 
and  '^ double"  metal  containing  about  90  and  98  per  cent  antimony, 
respectively,  have  been  factors  in  the  English  import  trade,  but  have 
never  entered  the  United  States  in  any  quantity 

Some  users  of  antimony  are  not  particular  in  r^ard  to  the  purity 
of  the  metal,  but  certain  qualities  are  demanded,  viz,  (1)  uniform 
grade;  (2)  freedom  from  sulphur  and  arsenic,  and  (3)  little  dross 
when  remelted  with  other  metals.  These  are  the  qualities  that  give 
preference  to  certain  brands.  It  is  a  decided  advantage  to  be  able 
to  measure  out  a  definite  proportion  of  the  metal  when  alloying  with 
other  metals  and  to  allow  the  melt  to  stand  for  a  long  time  without 
too  frequent  skimming  of  dross. 

OBES  OF  ANTIMONT. 

The  chief  commercial  ores  of  antimony  are:  (1)  Stibnite,  Sb^ 
gray  antimony  ore,  or  antimony  glance;  (2)  valentinite,  Sb^O,,  or 
antimony  oxide;  (3)  cervantite,  Sb,04,  or  antimony  ochre;  (4)  jame- 
sonite  (2  PbS,  Sb^S^),  containing  about  30  per  cent  antimony  and 
61  per  cent  lead. 

Stibnite  is  the  ore  mineral  in  all  large  deposits.  Valentinite  and 
cervantite  occur  occasionally  on  the  surface,  but  change  to  stibnite 
at  depth.  Jamesonite  is  present  in  the  antimonial  lead  ores  of  the 
Rocky  Mountain  region  and  is  the  principal  mineral  in  the  Mexican 
deposits.    It  is  second  to  stibnite  as  a  source  of  antimony. 

BOUBCES  OF   SUFPLT. 

The  United  States  is  dependent  upon  three  classes  of  material  as 
sources  of  antimony.     These  are: 

1.  Antimony  ore,  imported  from  China  (direct  or  via  Japan),  Bo- 
livia (via  C!hile  and  Peru),  and  Mexico.  Small  amoimts  of  ore  are 
also  produced  in  the  western  United  States. 

2.  Liquated  antimony  sulphide  ("crude"  or  "needle  antimony") 
imported  in  small  amoimts  from  China  (in  part  via  Japan);  anti- 
mony content,  65  to  71.4  per  cent. 

3.  Metallic  antimony  or  antimony  regulus,  the  antimony  of  com- 
merce. This  is  imported  from  China  (direct  or  via  Japan),  but  is 
also  produced  in  small  amounts  in  the  United  States,  from  both 
foreign  and  domestic  ores. 

A  class  of  material  which  should  also  be  mentioned  in  this  con- 
nection is  antimonial  lead,  of  domestic  origin,  carrying  from  12  to 
18  per  cent  antimony.  Into  this  product  enter  all  three  classes  of 
material  noted  above,  and  also  lead  ores  of  the  antimony  variety. 
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USES. 


Antimony  is  a  Iiighly  important  war  metal,  being  used  especially  in 
shrapnel,  for  bullets,  in  primers,  and  to  produce  a  white  smoke  for 
range  finding.  Apart  from  its  use  as  an  agent  of  destruction,  the  use  of 
antimony,  while  varied,  is  comparatively  limited.  Owing  to  its  very 
brittle  character,  pure  antimony  can  not  be  used  alone  for  industrial 
purposes.  Its  chief  application  is  in  alloys,  especially  type  metal, 
Britannia  metal,  babbitt  and  other  bearing  metals  in  which  it  is  used 
as  a  hardening  agent.  The  alloys  with  lead  and  tin  are  by  far  the 
most  important.  Antimony  compoimds  are  used  in  medicine.  The 
well-known  tartar  emetic  and  antimony  fluoride  are  employed  as 
mordants  in  the  dyeing  of  cloth.  The  sulphide  is  an  important 
ingredient  in  safety  matches.  The  precipitated  sulphides  of  anti- 
mony are  used  as  colored  pigpients  in  the  paint  trade,  and  the  pure 
sublimed  oxide  is  a  conomon  ingredient  in  enamels  for  coating  metal 
ware.  Patents  have  recently  been  issued  on  new  antimony  chemical 
products  that  will  considerably  extend  the  industrial  usefulness  of 
the  metal.    These  products  will  go  into  the  building  trades. 

yfar  uses. — Shrapnel  lead  is  a  mixture  of  lead  and  antimony  (12 
to  25  per  cent  antimony),  which  is  most  extensively  used  in  the  pro- 
duction of  shrapnel  bullets.  The  presence  of  the  antimony  hardens 
the  lead.  Small  quantities  of  liquated  antimony  sulphides  are  used 
in  the  primers  of  shells.  Antimony  sulphide  as  a  powder  is  used  in 
the  charge  of  some  shells  to  produce  on  explosion  a  dense  white 
smoke,  which  is  of  service  in  range  finding. 

SUBSTrrUTES. 

It  is  possible  to  harden  lead  by  the  use  of  small  quantities  of 
substances  other  than  antimony,  notably  calcium,  barium,  stron- 
tium, magnesiiun,  and  copper.  In  the  last  year  or  two,  the  alloy 
with  calcium  and  barium  has  come  on  the  market,  and  threatens  to 
be  a  rival  of  antimony  in  the  bearing  metal  field.  In  any  event,  it  is 
a  possible  substitute,  especially  as  it  also  serves  to  conserve  tin, 
another  ingredient  of  most  antifriction  alloys.  There  are  a  host  of 
substitutes  for  antimony  pigments,  many  of  them  on  a  stronger  com- 
petitive footing  than  the  antimony  compounds.  Tin  oxide  makes  a 
better  enamel  than  antimony  oxide — ^in  that  it  is  pure  white,  whereas 
the  antimony  enamels  have  a  yellow  color.  The  use  in  cofiin  handles 
and  for  similar  purposes  which  consume  and  destroy  a  surprising 
amount  of  this  metal  can  be  done  away  with.  Both  aluminum  and 
zinc  are  often  substituted.  In  general,  however,  antimony  may  be 
considered  as  a  cheap  metal  that  will  become  a  substitute  for  expen- 
sive metab  rather  than  be  itself  replaced. 
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Domestic  production,  imporU,  and  exports  of  antimony, 

ANTIMONY  ORE. 


Calendar  year. 

Domestic 
production.* 

Imports  for 

consump- 

Uon,<Sb 

content. 

Exports  of 
foreiKn 

Ratio  to  prodnctiaii. 

from  United 
States.*  • 

Imports. 

Rxports. 

1910.   . 

Pound*, 

Pounii. 

•1,346,962 

•1,641,467 

•1,563,066 

•4,014,846 

2,5aH,629 

3,0HS,541 

9,243,005 

11,663,165 

2.M9,728 

818,401 

PonndM. 

PerctnL 

Peronl. 

1911 ... 

1912. . . 

1013 

1914 .  . 

1915 

•  •4,200,000 

•  •3,540,000 

•  517,013 
•254,000 

195 
255,095 

73.5 

261.1 

2,255.9 

1,121.9 

1916 

7.23 

1917 

1918 

1919 

5,380 

1 

Value* 
(imports  for 
consump- 
tion). 

Amount  of 
duty.* 

Value  per 

unit  oT 
quantity.* 

EqiilT«2«z)t 
aa  Talcrai 

rate 
(pereent). 

1910  • 

147,185 

00,459 

51,444 

137,361 

71,341 

832,125 

1,072,340 

1.006,884 

177,731 

54, 4n 

$13,400.62 
16,414.67 
15,620.66 
16,120.09 

I0LQ35 
.037 
.033 
.034 
.028 
.107 
.116 
.086 
.062 
.067 

2S.< 

1911  • 

r.: 

1912  • ^ 

».4 

1913  • 

T2S.: 

1914 

1915 

1917 

1018 

1919 

1  From  United  States  Geolof^cal  Survey. 

s  From  Department  of  Commerce,  Foreign  Commerce  and  Navigation. 

•  No  domestic  exports. 
•Includes  "matte." 

•  Antimony  metal  from  domestic  ore. 

•  Estimated. 

'  Based  on  imports  fnun  Jan.  1  to  Oct.  8, 1918,  valued  at  162,707  whicli  were  dutiablA. 
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Calendar  year. 

Domestic 
production. 

Imports  for 
consump- 
tion. 

Exports  of 
foreign  anti- 
mony metal 
from  United 
States.** 

Ratio  to  prodtictiaEi. 

Imports. 

Ei^ports. 

1010 

•4,458,000 

•  4,608,000 
•3,898,000 

•  5,016,000 
•5,386,000 

•11,050,000 

•10,532,000 

•6,034,000 

•  5,386,000 

Ptmndi, 
7,955,945 
8,486,135 
13,996,873 
12,479,727 
13,110,426 
14,708,002 
14,127,289 
22,571,377 
28,022,934 
14,875,211 

Pound*. 

•339,685 

•160,844 

•50,684 

•63,980 

1,600,979 

3,146,135 

3,018,251 

989, 4n 

1,410,970 

428,059 

Per  cent. 
17&0 
18a  0 
86&0 
348.0 
343.0 
133.0 
134.0 
374.0 
520.0 

Pereemi. 

1911 

1912 

1913 

1914 

1915 

1916 

•  •••••••- 

1917 

1918 

1919 

Value 
(imports  for 
consump- 
tion). 

Amount  of 
duty. 

Value  per 

unit  of 
quantity. 

Eouivalent 

adTTHlorem 

rate 

(percent^. 

1910 

1492,570 

470,552 

808,473 

798,581 

736,420 

2,660,830 

3,548,507 

2,829,159 

3,065,619 

1,040,789 

1119,339.17 
127,292.06 
209,tf».ll 
142,046.47 
73,642.00 
266,063.00 
354, 85a  70 
282,915.90 
306,561.90 
104,078.00 

fa062 
.066 

.058 
.064 
.066 
.181 
.251 
.135 
.109 
.010 

^2 

1911 

ST.l 

1912 

25.  <« 

1913 

11.  S 

1914 

KLP 

1915 

1A.« 

1916 

lao 

1917 

ULd 

1918 

1<L@ 

1919 

l&O 

•  Includes  antimony  voBtal  contained  In  antimonial  lead  produced  by  domestic  smelters;  does  not  ladode 
metal  from  foreign  ores. 

•  Includes  ore  and  matte. 
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DOMESnO  PRODUOTION. 

Quantity. — ^In  1917  the  production  of  antimony  metal  in  the 
United  States  was  517,013  pounds  from  domestic  ores  and  4,363,406 
pounds  from  foreign,  a  total  of  4,880,419  pounds.  In  addition  to 
the  domestic  production  of  antimony,  the  antimonial  lead  produced 
as  a  by-product  by  lead  smelters  should  be  considered  as  a  domestic 
supply.  The  antimony  content  of  this  material  in  1917  was  5,518,000 
pounds,  or  a  little  more  than  the  annual  production  for  the  years 
just  preceding  the  war.  While  this  antimony  comes  partly  from 
foreign  ore,  it  is  a  staple  product,  the  ore  being  imported  chiefly 
for  its  lead  contents.  The  total  domestic  smelter  production, 
therefore,  in  1917  was  equivalent  to  over  10,398,000  pounds  of 
antimony.  The  total  production  was  10,366,000  in  1918  but  the 
figures  for  1919  will  show  a  marked  falling  off  from  the  1918  output. 

History.— The  history  of  antimony  smelting  in  the  United  States 
is  brief,  dating  only  from  1915.  Antimonial  lead,  of  course,  has 
been  produced  by  lead  smelters  since  the  development  of  argentif- 
erous lead  ores  (which  ahnost  invariably  contain  a  little  antimony) 
b  the  seventies,  but  the  business  of  smelting  with  the  sole  object 
of  producing  antimony  is  an  outgrowth  of  the  war. 

Methods  and  processes. — ^There  are  four  commercial  smelting 
processes  for  recovering  antimony  metal  from  its  ores: 

(1)  Rich  ores  or  liquated  sulphide  are  dead-roasted  in  hearth  or 
reverberatory  furnaces  and  the  roasted  ore  is  melted  with  soda  ash 
and  carbon,  in  a  small  reverberatory  furnace,  to  obtain  the  metal. 

(2)  Rich  ores  may  first  be  heated  with  little  or  no  air.  A  large 
part  of  the  sulphide  present  melts  and  runs  to  the  bottom  of  the 
furnace  and  is  tapped  off.  This  product  is  the  liquated  sulphide 
mentioned  above.  The  residue  from  this  treatment,  together  with 
lean  ores,  is  mixed  with  coal  and  charged  into  a  shaft  furnace 
(Herrenschmidt  furnace).  The  remaining  antimony  is  here  driven 
off  and  deposits  in  the  settling  chambers  and  flues  as  an  impure 
oxide.  This  can  be  treated  with  roasted  rich  ore  in  the  metal 
furnace. 

(3)  Blast  furnace  smelting  of  antimony  ores  has  been  developed 
commercially  in  the  United  States. 

(4)  The  English  direct  smelting  process,  used  also  to  some  extent 
in  China  during  the  war,  eliminates  the  roasting  expense.  Rich 
ores  only  are  used  and  large  amounts  of  scrap  iron  are  used  to  take 
care  of  the  sulphur.  The  product  of  the  first  melt,  known  as  single 
metal,  is  melted  with  a  small  amount  of  crude  to  remove  any  iron 
remaining  in  the  metal  and  then  cast  for  the  market.  It  is  possible 
to  smelt  lean  ores  this  way,  but  the  cost  of  fluxes  is  prohibitive. 

Equipmeni. — ^The  amount  of  equipment  necessary  for  antimony 
smelting  is  small  compared  with  that  required  for  most  metal- 
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luTgical  processes.  The  furnaces  are  simplei  and  on  account  of  the 
minor  scale  of  the  operations  no  extensive  preparations  are  required 
for  the  economical  handling  of  materials. 

Raw  materials. — On  account  of  the  methods  of  smelting  and  the 
generally  high  purity  of  antimony  concentrates,  the  fuel  and  flux 
requirements  are  moderate. 

Localities. — ^In  ordinary  times  the  United  States  has  been  con- 
sidered devoid  of  antimony  ore  that  could  be  worked  at  a  profit. 
The  activity  of  1916  resulted  in  mushroom  productions  from  various 
States.  These  were,  in  order  of  importance  in  the  1916  output, 
Califomia,  Nevada,  Alaska,  Washington,  Idaho,  and  Arkansas. 
Utah  and  Arizona  were  small  producers,  and  prospects  were  de- 
veloped in  Montana  and  other  States.  Very  few  of  these  new  enter- 
prises operated  after  the  price  decline.  The  1919  domestic  production 
was  negligible. 

There  are  only  four  or  five  smelting  plants  in  the  United  States 
that  operate  on  antimony  ores  alone.  These  were  all  started  in 
1915-16.  The  Chapmen  Smelting  Co.,  of  San  Francisco,  opened  up 
an  abandoned  plant  which  was  closed  again  in  1917,  after  treating 
ores  from  Nevada,  Alaska,  Canada,  and  elsewhere.  The  Antimony 
Smelting  &  Refining  Co.  built  a  plant  at  Seattle  and  manufactured 
oxide  for  a  time  from  Washington  ores.  The  Western  Metals  Co- 
built  an  antimony  smeltery  at  Los  Angeles,  which  now  smelts  largely 
Chinese  ores,  but  has  drawn  a  part  of  its  supply  from  Colorado, 
Nevada,  and  Mexico  as  well  as  ores  from  its  own  mines  in  Cali- 
fornia. The  Magnolia  Metal  Co.  has  a  plant  at  Matawan,  N.  J., 
purchasing  ore  from  various  sources.  The  Nichols-Layng  Chemical 
Co.  operated  a  plant  at  San  Francisco.  The  Antimony  &  Compounds 
Co.,  at  Piscataway,  N.  J.,  is  another  operator.  These  plants  are  in 
intermittent  operation  only;  in  1919  the  Magnolia  Metals  Co.  ^went 
out  of  business,  and  the  American  Star  Antimony  Co.,  of  Arkansas, 
offered  its  mining  properties  and  works  at  public  auction.  The 
demand  for  antimony  in  the  various  forms  is  strong,  but  the  foreign 
material — ^mined,  smelted,  and  refined  in  China — can  be  sold  in  the 
United  States  at  a  price  considerably  less  than  one-half  that  at  which 
American  antimony  can  be  produced. 

Besides  the  above-mentioned  companies  antimony  ores  were  smelted 
for  the  production  of  antimonial  lead  by  the  International  Lead  Refining 
Co.,  East  Chicago,  Ind.;  the  Great  Western  Smelting  &  Refining  Co., 
Chicago;  and  the  American  Smelting  &  Refining  Co.,  Murray,  Utah. 

Organization  and  capitalization. — The  antimony  mining  enter- 
prises, almost  without  exception,  were  started  by  prospectors  and 
others  with  little  capital ;  but  at  least  two  of  the  large  consumers  also 
engaged  in  the  search  for  domestic  supplies.  The  manuf actiu^rs  of 
antimony  are  well  established  and  strong  financially.    Antimony  is 
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not  their  finislied  product;  in  fact,  it  is  rather  lees  than  half  of  the 
metal  content  of  bearing  metals,  etc.,  produced. 

In  1919  there  were  practically  no  antimony  mines  working.  The 
manufacturers  were  operating  on  foreign  ore  or  metal. 

Consumption  and  production. — ^The  prewar  consumption  of  anti- 
mony in  the  United  States  was  moderate,  averaging  only  a  little 
more  than  7,000  tons  annually,  although,  just  before  the  war,  it 
increased  about  25  per  cent.  Antimonial  lead  furnished  from  2,000 
to  2,500  tons.  The  remainder  was  derived  from  imports — almost 
exclusively  in  the  form  of  regulus  or  refined  antimony  metal.  During 
the  war  the  demand  increased  to  more  than  1,500  tons  per  month  for 
domestic  consumption  and  nearly  600  tons  a  month  for  exports. 
The  exports  were  largely  in  the  form  of  manufactures  (munitions) 
with  benefit  of  drawback. 

The  following  table  shows  the  estimated  consumption  of  antimony 
in  the  United  States  from  1910  to  1918,  inclusive: 

ArUimony  content  of  ore,  matU,  regtUuSf  and  metal  {1910-1918)} 


Calendar  year. 


Domesticproductlon. 


Anti- 
monial 
lead.* 


Antimony 

ore.  Sb 

content. 


General  imports.* 


Ore,  Sb 
content. 


Matte, 

regulus.  or 

metal. 


Exports. 


Of  foreign 

merchan- 
dise. 


with 

benefit  of 

drawback.^ 


Domestic 

oonsump* 

tion.» 


1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 


2,229 
2,254 
1,949 
2,608 
•2,705 
3,425 
3,496 
2,750 
2,566 


•2,100 

•1,770 

M390 

»50 


U,950 

»5,47« 

'8,823 

»7,691 

6,535 

8,742 

0,875 

17,825 

13,874 


170 

80 

25 

32 

800 

1,573 

1,637 

495 

705 


23 

87 

41 

34 

33 

14 

716 

6,293 

1,178 


6,086 
7,616 
10,706 
10,133 
9,400 
14,367 
17,531 
20,146 
15,966 


1  In  short  tons.   Antimony  produced  from  secondary  sources  not  shown . 

•Data  from  Commerce  and  Navigation,  Department  of  Commene.    Domestic  exports  nil. 

•  From  foreign  and  domestic  ores .    Data  from  United  States  G ec logic  al  Survey . 

« Fiscal  year.   Quantities  calculated  from  valuee.   Calendar  year  figiu-es  unobtainable . 
i  Obtained  by  deducting  exports  (dome8tic,foreign,and  under  drawback)  from  domestic  production 
plus  general  imports. 

•  Included  with  matte,  regulus,  or  metal  prior  to  Oct.  4, 1013. 
Hncludesore. 

•Includes  afew  tons  antimony  produced  in  electrolytic  refining  of  copper. 

•  Antimony  contents  of  domestic  antimony  ore.    Some  of  this  ore  entered  into  the  Antimonial  lead,  as 
ahown  in  first  column. 

i«  Smelter  production,  517,013  pounds  in  1917  and  254,000  In  1918.    (1917  first  year  in  which  recorded.) 

This  table  has  been  prepared  from  the  most  recent  and  authoritative 
data.  There  is  an  element  of  error  in  using  the  statistics  for  ex- 
ports with  benefit  of  drawback,  as  these  are  obtainable  only  for 
fiscal  years,  whereas  the  other  statistics  are  for  calendar  years. 
Except  for  the  abnormal  years  of  1916-17,  however,  these  ex- 
ports were  n^ligible  in  amount.  The  actual  amount  of  antimony 
recovered  in  the  smelting  of  the  foreign  ore  is  known  only  for  1917 
and  1918  and  does  not  appear  in  the  table.  The  figm^es  of  consump- 
tion are  a  trifle  higher  than  the  actual,  since  about  20  per  cent  of 
the  metal  contents  of  the  ore  is  lost  in  smelting. 
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The  postwar  consumption  is  likely  to  be  higher  than  the  pre- 
war level  and  will  probably  amount  to  10,000  or  12,000  tons  annually. 
Even  assxmiing  that  the  existing  smelteries  operate,  the  domestic 
production  of  antimony,  including  that  in  antimonial  lead  (which 
amounted  to  a  little  over  4,600  tons  total  in  1917),  would  furnish 
only  from  30  to  50  per  cent  of  the  supply,  and  this  would  be  in  lai^e 
part  from  imported  ore. 

Exports. — ^No  appreciable  amount  of  domestic  antimony  has  ever 
been  exported  from  the  United  States.  Foreign  exports  go  mainly 
to  Canada,  although  trifling  amounts  are  shipped  to  all  parts  of  the 
world.  These  exports  decreased  in  1917  to  less  than  one- third  those 
of  1916  because  of  the  plan  adopted  by  the  Canadian  Government  of 
importing  its  supplies  from  the  primary  market  (China  or  Japan) 
rather  than  from  New  York.  The  exports  with  benefit  of  drawback  in 
1917  consisted  almost  exclusively  of  shrapnel  with  only  a  small 
amount  of  bearing  metals. 

FOREIGN  PBODUOTION. 

The  total  world  production  of  antimony  diuing  the  three  years 
prior  to  the  war  averaged  about  30,000  tons.  Approximately  70 
per  cent  of  this  quantity  was  supplied  by  China  in  the  form  of 
antimony  metal,  needle  or  crude,  and  ore.  The  ore  went  mostly  to 
England,  Japan,  and  Belgimn. 

China. — For  many  years  China  has  been  the  leading  producer  of 
antimony  ore  and  the  mining  and  smelting  of  antimony  has  been  one 
of  the  large  and  active  industries  of  that  coimtry.  The  antimony- 
bearing  area  is  estimated  as  over  700,000  acres.  Over  175  mines  are 
operated.  A  great  many  of  these  are  owned  by  small  operators,  but 
the  leading  factor  in  the  industry  is  the  Wah  Chang  Mining  &  Smelting 
Co.,  a  corporation  with  branches  in  the  United  States  and  other 
consuming  countries.  This  one  company  exported  over  14,000,000 
pounds  of  metal  during  1917.  The  Wah  Chang  Co.  operates  its  own 
mines,  smelteries,  and  sales  agencies.  Its  smeltery  at  Changsfaa  is 
the  largest  antimony  works  in  the  world.  There  are  several  inde- 
pendent smelteries  at  Hankow  and  new  works  erected  at  San  Shui 
in  South  China  take  ore  from  independent  producers.  Much  Chinese 
ore  is  also  exported. 

Before  the  war  China  supplied  approximately  70  per  cent  of  the 
world  supply  of  antimony  and  during  the  late  war  period  furnished 
about  60  per  cent.  In  1917  China  exported  16,800  short  tons  of 
regulus,  22,400  tons  of  crude,  and  4,480  tons  of  ore.  The  bulk  of  the 
regulus  came  to  the  United  States  either  direct  or  through  Japan.  Of 
the  crude  and  ore  fully  75  per  cent  was  shipped  to  Japan  for  smelting, 
the  refined  metal  being  sent  to  the  United  States,  Canada^  and 
Russia.  Japanese  shipping  plays  an  important  part  in  the  maiketing 
of  Chinese  ore. 
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Japan. — ^At  one  time  Japan  produced  a  notable  tonnage  of  ore,  but 
its  domestic  supplies  are  n^t  large.  It  is  still  an  active  factor  in  the 
industry  because  of  its  laige  smelting  business,  operated  largely  on 
Chinese  ores. 

South  America. — ^The  largest  known  resoiu*ces  of  antimony  ore 
outside  of  China  are  in  Boliviay  but  mining  is  handicapped  by  the 
necessity  of  shipping  all  the  ore  out  of  the  coxmtry  on  account  of  the 
high  cost  of  fuel.  Between  1911  and  1914  the  Bolivian  output  never 
exceeded  320  tons  per  annum,  but  in  1915  it  reached  18,000  tons, 
most  of  which  was  sent  to  Great  Britain.  The  following  year  27,414 
tons  were  produced,  of  which  more  than  21,000  tons  went  to  Great 
Britain,  and  the  remainder  chiefly  to  France.  Toward  the  latter 
part  of  1918,  English  smelters  were  out  of  the  market,  their  restricted 
requirements  being  met  by  Spanish  ore.  The  Bolivian  industry, 
which  has  revived  slightly,  supplies  some  5,000  or  6,000  tons  annually 
to  British  smelters.  A  little  ore  is  mined  in  Chile  and  some  in 
Argentina.^ 

Europe. — ^Prior  to  the  war  France  was  the  second  largest  producer. 
Stibnite  is  found  in  large  deposits  in  Mayenne,  where  it  contains  about 
1  ounce  gold  per  ton.  Austria-Hungary  at  one  time  produced 
notable  quantities  of  antimony.  The  history  of  the  industry  in 
Bohemia  goes  back  to  the  fourteenth  century.  Kecent  production, 
at  least  before  the  war,  was  irregular.  Portugal  was  also  one  of  the 
foremost  producers  at  one  time,  but  has  also  shown  a  declining  pro- 
duction in  recent  years.  Spain,  on  the  contrary,  has  come  to  the 
front  and  suppUed  England  with  large  amoimts  of  ore  diu'ing  the 

war. 

Italy  was  an  important  European  producer  of  antimony  metal  dur- 
ing the  war.  The  output  was  greatly  increased  as  a  result  of  high 
prices  and  the  entrance  of  Italy  into  the  World  War.  Reports  as  to 
actual  production  are  conflicting,  but  according  to  Mineral  Resources, 
1918,  the  1916  production  was  1,080  metric  tons,  compared  with  720 
metric  tons  in  the  previous  year.  The  output  comes  from  old  mines 
in  Sardinia  and  Tuscany  and  is  largely  smelted  at  the  mines. 

Some  antimony  is  also  mined  in  Great  Britain,  Serbia,  Sweden,  and 
Russia.     Grecian  ore  has  also  been  offered  recently. 

Africa. — There  are  important  antimony  deposits  in  the  Transvaal, 
at  several  of  which  operations  were  underway  in  1916.  Occurrences 
in  Rhodesia  have  been  reported  but  there  has  been  little  investigation 
of  these  deposits.  The  most  important  African  mines  are  in  Algeria. 
These  have  come  forward  rapidly  in  the  last  few  years.  The  ore  is 
smelted  in  France.  Labor  is  cheap  and  plentiful  in  this  region  and  it  is 
probable  that  the  industry  can  develop  even  under  normal  conditions 
axid  prices. 

Ut  is  fMidUe  tlMt  this  U  BoUyian  on,  shipped  thzousb  Cbfle  and  Argentlx^ 
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Me^Eieo. — ^Large  deposits  of  jamesonite  exist  in  Mexico,  bnt  have 
not  been  worked  on  account  of  the  unseUled  political  conditionB  of 
the  country.  Prior  to  the  series  of  revolutions  that  began  in  1911, 
English  interests  were  active.  The  product  was  shipped  to  Great 
Britain  before  the  war,  but  most  of  the  present  Mexican  output  now 
comes  to  the  United  States.  An  important  Cookson'  smeltery 
located  at  Wadley,  100  miles  north  of  San  Luis  Potosi,  formerly 
exported  ''single"  metal  to  England  for  refining.  A  new  plant, 
owned  by  American  capital  and  having  a  reported  capacity  of  3,000 
tons  of  metal  per  year,  was  completed  in  1915  in  the  city  of  San  Luis 
Potiosi.  The  comparative  quiet  in  Mexico  in  1917-18  was  favorable 
to  antimony  production.  It  is  believed  that  Mexico  is  in  a  i>osition 
to  compete  with  China  to  a  limited  extent. 

Canada. — The  Canadian  deposits  of  antimony  are  small.  One 
of  the  largest  developments  is  in  Nova  Scotia.  The  production, 
about  110  tons  of  concentrate  a  month,  is  shipped  to  England  for 
smelting.  Canada  is  a  laige  consumer  of  antimony,  but,  like  the 
United  States,  must  rely  largely  on  foreign  supplies. 

Australia.— Over  2,000  tons  of  ore  were  annually  shipped  to  Eng- 
land for  smelting  before  the  war.  The  refined  product  came  in  large 
part  to  the  United  States.  The  Australian  deposits  are  large  and 
carry  some  2  ounces  gold  per  ton. 

Burma. — Some  confidence  has  been  expressed  in  the  development 
of  extensive  ore  supplies  in  Burma.  Sporadic  shipments  amount- 
ing  to  several  thousand  tons  of  this  ore  have  been  made  to  England: 
the  industry,  however,  is  not  well  established  and  has  been  carried 
on  only  by  natives. 

Production  of  antimony  metal  in  prineipal/cTtign  eountria. 

(In  short  tons.) 
[Fran  ICinsiml  Industry,  101&] 


Coontry. 

mo 

10U 

1012 

1013 

1014 

1015 

1016 

lfll7 

Austria 

14 

14,015 

5,060 

047 

China  1 

7,323 

5,115 

862 

7,701 

6,264 

083 

14,306 

7,044 

1,144 

84 

23 

21,656 

26,747 

27,2157 

M,in 

€2,483 
1 1,007 

Fninm , .  .      ...  ........ 

Hungary  • 

ItSyT...      . 

152 
4,260 

604 
0,201 

728 
13,606 

586 

anw^ ................................. 

Japan ..... 

132 

107 

88 

7,244 

*^ 

Total 

13,482 

14,066 

21,023 

22,660 

26,067 

35,5(S2 

45,842 

fi2,ieB 

Exports  of  regains  and  raflned  motaL 


Regohis. 


France  and  England  before  the  war  were  the  only  other  important 
smelting  countries,  although  a  small  amount  was  produced  in  Austria- 
Hungary.  There  are  seven  firms  in  England  that  smelt  and  refine 
ore  and  crude  metal.  The  antimony  contents  of  ore  and  metal  im- 
ports into  the  United  Kingdom  averaged,  before  the  war,  about 

*  A  laigB  SniUsb  antimony  prodnoai: 
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6,000  tons  annually,  of  which  about  two-thirds  was  exported  as 
refined  r^gulus.  IVance  and  Germany  consumed  the  bulk  of  the 
world's  supply  of  antimony  in  the  manufacture  of  various  finished 
products. 

Previous  to  the  development  of  the  Wah  Chang  Co.,  Cookson  (Eng- 
land) was  the  leading  factor  in  the  world  market.  This  company 
formed  a  combination  with  the  Chinese  and  French  producers  in  1911, 
but  the  association  was  eventually  dissolved. 

FOBEIGN  AND  DOMSSTIO   COSTS. 

The  Tariff  Commission  has  as  yet  made  no  independent  investiga- 
tion of  costs  of  antimony  production. 

The  matter  of  oriental  costs  is  one  always  difficult  to  determine. 

Several  figures  have  been  published  in  the  technical  press.  Detailed 
reports  of  costs  at  two  Chinese  plants  follow.** 

PAO  TAX  UDUHQ   A  SMBiyriNO  CO.   (1911). 

Cost  qfmaUriaU  and  labor. 

Senenl  labor,  per  Bhift  of  12  hours $0,233 

Puniftce  men,  per  shift  of  12  hours 25 

Coal,  per  ton 11.20 

Firewood,  per  100  pounds ,      .30 

Charcoal,  per  100  pounds 1.00 

Soda,  per  lOOpounds 4.00 

Cost  of  smelting  per  ton  o/regtUus. 


Fran 
erode. 


Fioin 
Hongkong 

ore  of 
•boat  34 
percent 
extiact 


CTtahing  crude  ore 

rrushins  the  oxide 

General  labor 

Uhor  for  roastlnc  furnace 

PoQi  for  roasting  furnace 

Liihar  for  reduction  fomace 

Firewood  for  reduction  ftimacc. 

roal  for  redaction  furnace 

Lal'or  for  mixing  charges 

Coal  in  charges 

?oda  in  charges 

Other  misceUaneoos  labor 

C'ouverture. 


Add: 


Cleaning  and  boxing. 

Iron  ware. 

Bepair  to  furnaces. . . 


f  5.  W 
1.64 
1.80 


6.62 
.30 

.31 

6.87 

11.45 

1.83 

13.47 

.60 

.30 

2.26 

7.85 


6.53 


53.44 


9.39 


14.68 

.52 

.14 

423 

ia06 

3.42 

2ft.  09 

1.80 

.54 

8.24 

17.86 

.20 

iao6 


82.88 


0.39 


Total. 


82.83 


92.27 


•Tr:  A.  L  M.  A  M.  E.,  April,  191& 
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LOONO  KSE  8HELTINO  WORKS  (1915). 

Cost  of  ynaieriaU  and  labor. 

Coal,  per  pound , $0.0046 

Charcoal,  per  pound 017 

Soda,  per  pound 03 

Coke,  per  pound 007 

Tinned  scrap  iron,  per  pound 013 

Antimony  trioxide,  per  pound 25 

Labor,  per  shift  of  12  hours 40 

Cost  o/smelHng  per  ton  ofregultu. 


I4miat)on 
residue  by 
volatili- 
sation 
process. 

.    Direct 
smelting 
of  crude. 

Natural 
oxide, 
about  S3 
percent 
extract. 

Natural 
oxtde, 
about  14 
percoit 
extract. 

Dinet 

smeltznx 
olrirh 

snlphJd« 
are,« 

percent 

extnct. 

$17.70 

l&OO 

7.00 

2.81 
31.25 

17.00 

21.00 

2.60 

.15 

» 

Power  plant 

Furnace  men 

LaT>or  for  spallinir  and  mixine  chareeSx 

IfisceUaneous  labor  for  carrying  cbarkes 

; 

Coke .:.... 

Redootion  (timace: 

Boda.  oharcoal.  etc..  farctMree 

$80.00 

25.00 

0.60 

.20 

$43.00 

64.00 

&00 

.50 

0.00 

68.60 

$189.20 

2oaoo 

15.00 

1.50 

21.00 

0&60 

HQllt 

Coal  for  reduction  furnace 

4&T 

F^imace  men 

6.  or 

Other  miscellaneous  labor 

.« 

Oni'h'nK o*ldp .  ^^.. 

Boxes,  labor  for  cleaning  regulus 
and   for  mixing  charges  for 
reduction  furnace I&OO 

Coaverture oaoo 

6&60 

• 

6S.60 

68.« 

Total 

183.17 

184.10 

183.10 

445.30 

220lDC' 

These  reports  show  a  cost  of  actual  smelting  (from  crude  to  regulus^ 
of  3.1  cents  per  pound  in  1911  and  over  9  cents  per  pound  in  1915/ 
and  the  cost  of  smelting  ore  containing  33-40  per  cent  recoverable 
antimony  as  4.2  cents  per  pound  of  metal  in  1911,  and  from  9  to  11 
cents  in  1915.  These  costs,  however,  are  believed  by  many  to  be 
considerably  above  the  Chinese  average  and  they  apply  to  two  of  the 
smaller  plants — ^not  to  the  operations  of  the  dominant  producer  (tbe 
Wah  Chang  Co.).  In  any  event,  there  is  much  scope  for  further 
savings  in  cost  by  the  Chinese  smelters.  Sweeping  changes  have 
been  recommended  to  the  antimony  producers  by  Chinese  metal- 
lurgists, and  they  promise  to  be  adopted.  That  cost  reductions  have 
actually  resulted  in  the  last  year  or  two  (assuming  the  accuracy  of  the 
published  cost  figures)  is  evinced  by  the  price  at  which  the  metal 
has  been  selling  in  the  United  States.  The  Chinese  producer  must 
pay  the  following  charges  on  his  finished  metal  before  he  can  lay  it 
down  in  the  New  York  market: 

(1)  A  national  export  tax  of  5  per  cent  in  addition  to  various  minor 
interior  duties. 

*  One  factor  is  the  recent  hi|^  Talne  of  silver  exchange  on  the  basis  of  lilTer  at  $1.08  per  oaaoe^  er  acaii? 
doable  the  aversge  price  for  the  period  1900-1915. 
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(2)  Freight  from  Shanghai  to  New  York,  $17.50  per  ton  (through 
rate  compared  with  $22.40  from  San  Francisco  to  New  York,  1920.) 

(3)  Duty  of  10  per  cent  ad  valorem. 

The  estimate  of  the  producers  at  the  conference  of  the  United  States 
Tariff  Commission  at  San  Francisco  in  1918  was  a  Chinese  cost  of  10 
cents  per  pound  laid  down  in  New  York,  and  this  was  the  estimated  cost 
upon  which  arguments  for  protection,  were  based.  Howerer,  the  dif- 
ficulty of  determining  the  Chinese  costs  with  accuracy  was  emphasized. 

The  total  domestic  smelting  cost  including  labor,  fluxes,  freight  to 
market,  overhead,  etc.,  but  not  including  cost  of  the  ore,  is  reported 
by  a  large  war-time*  producer  to  be  6  cents  per  pound  of  metal. 

IMPORTS. 

A  large  part  of  the  supply  of  antimony  for  domestic  use  has  always 
been  imported.  A  considerable  fraction  of  the  importation  has  been  in 
the  form  of  ore,  although  up  to  the  suddenly  increased  demands  that 
appeared  in  1915,  the  proportion  of  ore  to  regulus  or  metal  was 
showing  a  marked  falling  off.  Thus  in  1900  *  out  of  a  total  importa- 
tion of  4,548  tons  of  antimony  63.4  per  cent  came  in  in  the  form  of 
ore.  In  1905  the  total  importation  fell  to  3,387  tons  of  which  30.7 
per  cent  was  in  ore.  In  1910  only  8.7  per  cent  of  the  4,490  tons  of 
antimony  imported  was  in  the  form  of  ore.  In  1915  t'le  proportion 
increased  to  16.2  per  cent  of  a  total  importation  of  8,035  tons  of 
antimony;  of  the  record  importation  (1917)  of  13,231  tons  of  antimony, 
36.7  per  cent  was  in  the  form  of  ore  and  an  additional  0.042  per  cent 
was  in  ''matte,"  which,  prior  to  the  enforcement  of  the  tariff  act  of 
1913,  had  been  classed  with  ore.  There  was  no  importation  of  this 
product  in  1915. 

ArUtmony  imported  and  entered/or  eoniutnption,  191S"1918fl 


CalendAryMr. 


1Q13. 

iyi7. 
rji8. 


Antimony  ore.». 


Quan- 
tity. 


Shmt 
tont. 
2,860 
1,791 
2,404 
7,840 
10,083 
3,363 


AnU- 

mony 

content 


Shoft 

tont. 

2,007 

1,254 

1,544 

4,622 

5,832 

1,425 


Value. 


S137,361 

71,341 

332,125 

1,072,340 

1,006,884 

m,731 


Liquated  anti- 
mony sulphide.' 


Quan- 
tity. 


Short 
tont. 
3 
49 


796 
833 


Value. 


$419 
4,004 


128,660 
113,268 


MetaUic  anti- 
mony.' 


Quan- 
tity. 


Short 
tont. 
6,240 
6,556 
7,354 
7,064 
11,286 
14,011 


Value. 


9796,581 
736,420 
2,660,830 
3,548,507 
2,829,150 
3,065,619 


Antimony  oz' 
ides  and  other 
compounds.* 


Quan- 
tity. 


Short 
tont. 

984 

1,372 

423 

243 

10 

18 


Value. 


8117,160 

315,001 

132, 198 

109,832 

5,368 

11,904 


a  From  Antimony  in  1918^  U.  S.  Qeological  Survey,  Mineral  Resources. 

b  Classed  in  Tariff  Classiflcation  as  "antimony  ore  and  stibnite  containing  antimony." 

c  Classed  in  Tariff  Classiflcation  as  "antimony  matte  oontalninff  not  more  than  10  per  cent  lead." 

4  Classed  in  Tariff  Classiflcation  as  "antimony,  reeulus  or  metal." 

«  Classed  in  Tariff  Classiflcation  as  "antimony  oxide,  salts  and  compounds  of." 


» Unless  otherwise  noted  thereCerenoes  in  this  section  are  to  fiscal  years  ending  June  30. 
479'— 20 3 
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The  figures  in  the  preceding  table  show  that  the  bulk  of  the 
antimony  supply  is  imported  in  the  form  of  metal.*  The  growth  of 
the  domestic  smelting  industry  is  indicated  by  the  greatly  increased 
importation  of  ore  in  the  last  few  years.  Previous  to  the  war  nearly  all 
the  antimony  supply  was  imported  in  the  form  of  metal.  Two-thirds 
of  the  importation  came  from  Great  Britain  and  the  remainder  from 
France,  the  Orient,  and  other  countries.  In  1919  the  importation  of 
regulus  or  metal  came  almost  wholly  from  China  and  Japan  with  a 
small  amount  only  from  Mexico  and  other  countries.  About  one- 
third  of  the  domestic  antimony  requirement,  however,  is  supplied  by 
ores  imported  from  China,  Bolivia,  and  Mexico.    . 

ImporU  by  eountria, 

[FUeaiffmn.] 
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Impoitad  from— 


Chinese  Empire. 


Toul {gSSdT: 


1U0« 


Quanaty. 


66,5S2 


56,853 


Value. 


11.432 


1,432 


1011-1913  » 


Quantity. 


Value. 


1914  e 


Quantity. 


541 

848.168 

14 

17,397 


555 
805,585 


Value. 


} 


714 


}  Klfl 


Chinese  Empire.  .ft^]J°';; 

United  Kin«dom.(^^;: 
i#A*i«M  I  s«'e88  tons . . 


1915 


Quantity.' 


1,486 
2,100,450 


32 


Value. 


I     882,775 


} 


€60 


f  gross 

lpoun< 

[gross 


AU  other 1^^?™;; 

»^ (SSd?":: 


1,518 
2,122,450 


I       88,435 


1916 


Quantity.' 


858 

1,859,000 

fiO 

78,400 

1,563 

1,301,037 

407 

682,833 

3,441 

4,967,397 

362 

537,407 

102 

139,048 


{ 


6,783 
9,006,112 


Vahie. 


8208,477 
21,800 
74,141 
115,176 
404,857 
38,127 
26,092 


}     948,709 


1917 


Quantity.'      VahxL 


2,408 
3,566,903 


112 

1,406 

992,664 

270 


2,915 

4,235,407 

58 

39,087 

275 

423,444 


{ 


7,421 
9,636,969 


27,839 

461, 4B> 

5,S» 

46,387 


}     l.tB3. 


Chinese  Empire IjSSd?":: 

Mexico /grosstons.. 


' \pounds... 

igroas  tons. 
' ipounds.... 

/grosstons.. 
ipounds 

Another ISZ'^""- 


Chile. 
Peru. 


Total. 


'Vpounds.... 

/grosstons.. 
'\pounds.... 


1918 


Quantity.' 


998 

1,716,424 

1,716 

1,553,394 

1,000 

2,539,362 

19 

27,226 

647 


5,280 
6,526,202 


Value. 


8121,136 

84,433 

216,791 

2,180 

n,413 


} 


405,953 


1919 


Quantity.' 


100 

57,680 

484 


844 

l,2n,735 
66 

00,726 

2,891 


{ 


I, 
1,782,121 


Value. 


•5,768 
21,797 
74,I6S 

7,3e 

317 


}        100,» 


«  Figures  for  1910  cover  only  the  period  from  July  1  to  Aug.  5, 1909,  inclusive. 

» Included  in  '<  Antimony  ore.  r^ulus,"  etc. 

e  Figures  for  1914  cover  period  from  Oct.  3, 1913,  to  June  30, 1914. 

4  Antimony  contents. 

•In  addition  to  the  Imports  shown  in  this  survey,  some  antimony  is  imported  in  the  Dmhi  off  ^n 
lead  (type  metal).  These  imports  were  espedally  important  in  1911  and  earlier  yean,  hoi  at  tka 
time  (1919)  do  not  represent  any  conslderaDle  portion  of  the  antimony  supply. 
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Imports  by  eautUriu — Continued. 

ANTIlfONY  (ANTIIfONY  CONTENTS)  CHANGED  1911   TO    ANTIlfONY   ORE.   RE0X7LUS, 

OR  METAL  (ANTIlfONY  CONTENTS). 


Ixnpoftod  fromi — 


TTnltod  Kingdom 

Germany.... .................. 

B«MaiB 

Franc* , 

Chinese  Empizv 

Another 

TotftL 


1910 


Foonds. 


4,500,931 

1,001,715 

842,689 

686,557 

1,178,734 

270,143 


8,480,068 


Value. 


6289,273 
56,764 
49,428 
44,584 
49,416 
14,523 


503,988 


1911 


I 


PoandSf 


4,308,906 
503,762 
678,270 
877,728 

3,185,453 
782,282 


10,036,401 


Value. 


6260,268 
31,461 
38,335 
32,846 
131,755 
46,938 


1913 


Pounds. 


541,588 


6,069,307 

2vv,  o9v 

655,700 
1,626,792 
8,319,631 
1,957,835 


13,919,164 


Value. 


6348.266 
14,787 
34,689 
84,145 
140,443 
70,890 


698,318 


ANTIMONY  ORE,  RBOULUS,  OR  METAL  (ANTIMONY  CONTENTS). 


Imported  f rom^ 


Tnited  Klnisdom 

Crermany 

BeUdum 

Franoa 

[Chinese  Empire., 
mother 

TotaL 


1918 


Pounds. 


7,826,534 
1,157,263 
465,567 
1,427,211 
4,101,731 
4,606,318 


19,584,624 


Value. 


6548,593 

73,242 

25,626 

92,053 

170,515 

224,508 


1,134,467 


1914* 


Pounds. 


866,496 
80,742 
56,487 
396,723 
730,826 
533,151 


2,664,426 


Vahie. 


653,140 

4,433 

8,148 

34,154 

84,648 

36,409 


145,917 


»  Figorae  for  1914  eover  period  from  July  1  to  Oct.  3, 1913,  JndualTe.    Aftw  this  date  statistics  of  resulns 
ittd  metal  are  stated  seoarately  from  those  of  ore. 


iNTIMONY,  AS  REOULUS   OR   METAL,   CHANGED   1914   TO   "MATTE 

METAL.*' 


REGT7LU8    OR 


Imported  l^tnn^ 

1910  • 

1911>1913V 

19141 

• 

Pounds. 

Value. 

Pounds. 

Vahie. 

Pounds. 

VataM. 

619.857 

640,511 

4,147,263 
820,987 
273,001 
466,362 
916,006 
1,143,340 
2,149,865 
206,818 

6344,562 
15,732 
LI,  215 
33,073 
68,081 
68,543 
107.947 
10,353 

Lnstiia-Huncary... 

'fii  many •••.- 

iAlfinm  ...........a.......... 

^r&HrV.  •■•■•rrTT 

80,915 

5,819 

^TMkll      ........rrr*-*-- 

!lum.  ....■■>•.■ • 

l11  other....  t,t - 



Total 

700,773 

45,830 

9,623,689 

536,334 

•  Flgurss  for  1910  cover  period  from  July  1  to  Aug,  5, 1909,  inchuiTe. 

'  TiKh*'!'^  in  "Antimony  ore.  regulus.  etc" 

■  Fisnres  for  1914  cover  period  from  Oct.  8, 1913,  to  June  SO,  1914. 

ANTIMONY,  MATTE,  REGULUS.  OR  METAL. 


Imported  from— 

1015 

1916 

1917 

Pounds. 

Vahie. 

Pounds. 

Value. 

Pounds. 

Vahie. 

r-nit/tA  Kinrdo>m........«.T,T- 

3,334,960 

53,034 

67,135 

387,744 

493,088 

5,620,356 

4,791,788 

1606,688 

8,855 

8,881 

18,061 

48,185 

564,064 

479,713 

402,196 

606,749 

345,706 

663  8DA 

*  ^^^^TRftA  Y.  .a>a>_a»aaMBaA«aa«a   •• 

t^tlffiiim  ..........TT-*-*-r T 

'VAnre  ...........rrr 

rMhln  .............Tf-T 

111,760 
10,038,302 
12,415,216 

35,205 
8,257,210 
8,527,815 

%T)an 

5,826,161 

9,347,571 

1,580,835 

538,035 

753,653 

1,109,336 

197  606 

63,556 

fiina T  Tr- 

fexioo 

11  other.... - 

151,458 

16,803 

643,732 

174,444 

Total 

13,968,513 

1,337,339 

23,611,306 

7,091,433 

17,638,290 

3,187,066 
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Imports  by  courUriet — Continued. 

ANTIMONY,  MATTE,  REOULUS,  OR  METAL-Contlniied. 


Imported  from— 


• 

United  Kingdom 

Japan 

China 

Mexico.'. 

Another 

TotaL 


1918 


Pounds. 


279,776 

15,430,506 

11,352,167 

5,567,197 

1,304,870 


83,934,615 


Value. 


851,  TV 

1,917,454 

l,3r8,868 

491, 5?3 

149,536 


8,939,174 


1919 


Pounds. 


68,088 

6,397,303 

13,008,883 

2,987,316 

2,813,104 


25,294,703 


Vatoe. 


15.199 

532,1^ 

1,112,957 

288,610 

214.  SS 


2,153,-4 


The  main  increase  in  imports  of  metal  in  1917  came  from  Japan. 
This  country  diverted  its  product  to  the  United  States  and  Canada 
following  the  cancellation  of  its  Russian  contracts  when  the  busine>s 
of  that  country  collapsed.  The  total  increase  in  imports  in  1917 
over  the  previous  year  was  70  per  cent.  The  value,  however,  was 
nearly  $1,000,000  less  on  account  of  the  lower  price  of  the  metal. 

Very  little  crude  is  imported.  Prior  to  the  war  quantities  of  crude 
were  shipped  to  the  United  States  from  China.  At  one  time  a  con- 
siderable amount  of  this  material  was  imported  and  used  in  lieu  of 
the  metal  in  the  manufacture  of  oxide  and  chemicals.  During  the 
war  period  exports  of  crude  from  China  fell  off,  as  it  was  found  more 
profitable  to  reduce  it  to  metal  and  export  in  purer  form.  This  tend- 
ency on  the  part  of  Chinese  producers  will  eventually  remove 
Chinese  ore  from  the  foreign  market.  The  Mexican  and  South 
American  sources  of  supply  will  of  course  remain  open,  but  it  is  very 
doubtful  if  they  can  produce  ore  or  metal  under  present  conditions 
at  a  profit  in  competition  with  the  Chinese  supplies. 

IfARKETS. 

Up  to  the  outbreak  of  the  war  the  great  antimony  market  had 
been  London.  Ore  and  metal  from  all  comers  of  the  globe  came  to 
this  center  and  were  thence  distributed.  Hamburg,  Berlin,  Frank- 
fort, and  Paris  were  also  important  antimony  centers.  The  EngEsh 
quotation  fixed  the  world  price.  The  disorganization  of  shipping 
due  to  the  submarine  menace  resulted  in  a  transfer  of  the  English 
business  and  a  consequent  strengthening  of  the  Chinese  interests. 

In  general  the  antimony  market  may  be  described  as  unstahle. 
There  is  little  flexibility  in  demand.  Any  increase  in  supply  above 
the  normal  small  tonnage  results  in  a  serious  cut  in  price.  It  is  very 
easy  to  increase  the  supply.  China  alone  could  produce  two  or  three 
times  the  quantity  normally  needed,  while  Mexico  formerly  pro- 
duced two-thirds  of  the  American  requirements. 

A  most  important  factor  in  the  antimony  market  is  the  effect  of 
exchange  due  to  the  silver  standard  used  in  China.  The  recent  high 
rate  of  exchange  has  been  an  added  factor  in  increasing  the  cost  of 
the  product. 
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PRICES. 

The  average  price  of  antimony  metal  for  30  years  ending  in  1914 
was  7.5  cents  per  pound.'  In  the  price  statistics  below  two  quota- 
tions will  be  fioted:  (1)  Cookson's,  and  (2)  others  or  *' ordinaries." 
As  has  been  mentioned  above,  Cookson  is  an  English  smelter.  The 
output  was  uniformly  high  grade  and  brought  a  premium  price. 
Hallett's  (another  English  smelter)  metal  was  generally  quoted  from 
one-fourth  to  1  cent  less  and  also  appears  in  most  price  statistics. 
There  have  been  an  innumerable  number  of  brands  at  various 
times,  each  demanding  a  separate  price,  depending  upon  purity 
or,  still  more  important,  upon  reputation.  Gradually,  however, 
the  trade  differentials  were  narrowed  and  now  that  Chinese  metal 
is  the  main  factor  in  the  market,  there  is  but  little  difference  in  the 
price  of  the  several  brands. 

Antimony,  matte,  reguluB,  metal:  Monthly  average  prices  -per  100  pounds  at  New  York  City. 

[Data from  ICineral  Industry.] 


1010 

1911 

1912 

1913 

Month. 

Cook- 
son's. 

Ordina- 
ries. 

Cook- 
son's. 

Ordina- 
ries. 

Cook- 
son's. 

Ordina- 
ries. 

Cook- 
son's. 

Ordina- 
ries. 

January \ 

$8.50 
8.47 
8.36 
8.44 
8.44 
8.24 
8.18 
8.28 
8.31 
8.26 
7.92 
7.63 

17.74 
7.68 
7.31 
7.44 
7.44 
7.44 
7.40 
7.33 
7.31 
7.40 
7.19 
7.06 

$8.25 
8.38 
9.56 
•    9.64 
9.60 
8.75 
8.60 
8.44 
8.31 
8.14 
7.97 
7.78 

$7.50 
7.66 
9.00 
8.52 
7.99 
7.42 
7.35 
7.36 
7.26 
6.96 
6.92 
6.82 

$7.53 

7.27 

7.65 

8.05 

8.02 

8.09 

8.42 

8.59 

9.12 

10.30 

10.39 

10.21 

$6.88 
6.83 
6.86 
6.94 
7.10 
7.21 
7.50 
7.70 
8.26 
9.30 
9.30 
9.18 

$9.94 
9.47 
9.28 
9.13 
8.88 
8.79 
8.54 
8.38 
8.37 
7.^9 
7.62 
7.50 

$8.97 

8  2& 

February 

March 

8  18 

Ai>ril 

7  98 

Mav 

7  70 

June 

7  A4 

Juiy 

7.65 

Aupust 

September 

7.39 
7.37 

October 

6.49 

November 

6.46 

December 

13.90 

Year 

8.25 

7.39 

8.59 

7.54 

8.90 

7.76 

8.73 

7.62 

1914 

1915, 
Cook- 
son's. 

1915  a 

1916  a 

U917 

Month. 

Cook- 
son's. 

Ordina- 
ries. 

1918  a 

Januar . . , , , , 

$7.39 

7.26 

7.31 

7.36 

7.37 

7.26 

7.21 

17.26 

11.83 

14.68 

17.76 

16.10 

$6.13 

6.10 

6.05 

6.01 

5.84 

6.83 

5.64 

13.80 

9.94 

12.06 

14.45 

13.31 

$17.56 
20.43 
27.84 
32.07 
(«») 

h 

(ft) 
(b) 

(6) 

(b) 

$15. 24 
17.62 
20.90 
23.97 
34.71 
36.53 
35.98 
32.57 
28.60 
30.96 
37.38 
39.36 

$42.26 
43.77 
44.71 
41.35 
32.20 
20.40 
14.66 
12.62 
11.67 
12.44 
13.65 
14.39 

$17.29 
29.89 
32.89 
34.04 
25.20 
19.61 
15.83 
15.06 
14.94 
14.76 
13.91 
16.06 

$14.28 
13.82 
13  00 

pAbniftry 

I'an'h 

April 

12.54 
12.85 
13.06 
13  20 

May 

June 

JuJy 

August 

14.00 

14.15 

13.32 

8.77 

September 

October 

November 

December 

7.92 

Year 

10.73 

8.76 

(M 

29.64 

25.33 

20.69 

12.58 

1 

a  Almost  wholly  Chinese  and  Japanese  metal. 

*  Quotations  ceased.    £ mbargo  on  antimony  exports  from  Great  Britain. 

'  This  price  is  for  Cookaon's.   The  average  for  minor  brands  was  nearer  6  cents. 
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Antimony  prices  (average)  per  100  pounds  at  New  York  City, 
Data  from  Engineering  and  Mining  Journal:] 


Year. 

Price. 

Year. 

1 

Price. 

1895 

17.560 
6.650 
6.750 
8.690 
9.430 
9.500 
8.250 
6.120 
6.000 
6.371 
10.250 
21.730 

1 
1907 

$14.  W 

1896 

190S 

Jv.«li>4 

1897 

1909 

l.Wi 

1898 

1910 

7.3s6 

1899 

1911 

7.540 

1900 

1912 

7.  T'i'' 

1901 

1913 

7.52>i 

1902 

1914 

1915 

^r.m 

1903 

30.>ti 

1904 

1916 

25.370 

1905 

1917 

20. 6« 

1906 

1918 

12.5^1 

Previous  to  the  World  War,  the  only  important  flurry  in  the  anti- 
mony market  was  in  1906,  shortly  after  the  Russo-Japanese  War, 
when  many  governments  were  demanding  antimony  for  the  manu- 
facture  of  munitions.  The  unusual  requirements  coupled  'ttith 
rumors  that  the  larger  Chinese  mines  were  becoming  exhausted 
carried  the  price  to  above  26  cents,  but  increased  supplies  brought 
the  price  down  to  a  more  neariy  normal  figure  even  before  the  gen- 
eral industrial  depression  of  1907. 

The  importance  of  antimony  in  the  recent  war  was  recognized 
more  quickly  than  was  that  of  any  of  the  other  metal.  In  the  first 
month  of  the  war  (August,  1914),  the  price  of  CooksoiTs  jumped 
from  an  average  of  7.2  cents  for  July  to  17.2  cents  for  August,  and 
that  of  other  brands  increased  in  proportion.  There  were  consider- 
able fluctuations  later,  but  rarely  did  the  price  fail  below  double  the 
prewar  quotations  even  during  the  uncertain  montlis  of  the  latter 
part  of  1914.  Cookson's  quotations  ceased  in  May  of  1915  and 
Cliinese  and  Japanese  brands  became  practically  the  only  metal 
offered  in  New  York.  The  price  increased  gradually,  though  in  the 
summer  of  1915  a  bit  unsteadily,  to  a  maximum  of  46  cents  a  pound 
in  March,  1916. 

From  this  peak  the  price  declined  steadily  to  about  11  cents  early 
in  October,  followed  by  a  slight  recovery  to  about  15  cents  toward 
the  end  of  the  year.  The  decUne  caused  by  heavy  production  in 
China  killed  the  mushroom  domestic  mining  industry  that  had  sprung 
up  again  after  a  lapse  of  practically  10  years.  Stocks  in  the  United 
States  were  large  but  were  soon  absorbed  by  purchases  of  the  Canadian 
Government.  Prices  for  spot  metal  improved  slowly  to  a  maximum 
of  36  cents  in  March,  1917.  The  collapse  of  Russia  cut  off  the 
demand  for  munitions  that  Canada  had  been  furnishing  while  the 
latter  country  also  began  to  import  its  supplies  direct  from  China 
and  Japan.  The  United  States  Government  requirements  were  not 
sufficient  to  stay  the  decline  in  spot  prices  that  followed  the  with- 
drawal of  the  Canadian  demand  and  increased  importations.     Prices 
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for  forward  shipment  in  1917  were  quite  steady,  as  offerings  forfutnre 
shipments  were  plentiful.  Abmidant  supplies  characterized  the 
market  in  1918  despite  the  fact 'that  consumption  continued  strong. 
Prices  were  surprisingly  steady,  hovering  generally  a  little  under  14 
cents.  With  the  signing  of  the  armistice  came  a  sharp  drop  to  about 
8  cents.  Were  it  not  for  the  rather  large  stocks  on  hand,  indications 
in  1919 — especially  in  view  of  high  costs — tend  toward  an  upward 
movement. 

Foreign  prices  have  not  been  investigated;  but  before  the  war 
market  conditions  were  such  that  the  New  York  price,  except  for 
minor  speculative  transactions,  would  not  differ  widely  from  the 
London  price  plus  the  duty,  freight,  and  other  charges  for  transport. 
During  the  war  the  foreign  markets  were  generally  higher  than 
New  York  because  of  the  strict  control  exercised  by  the  various 
governments  and  the  fixed  minimum  price.  The  minimum  British 
fixed  price  in  1918  was  £85  per  long  ton  (18  cents  per  pound)  or  about 
4.5  cents  per  pound  higher  than  the  New  York  price*  (which  was  not 
regulated  by  the  United  States  Government).  British  surplus 
stocks  on  January  1,  1919,  as  reported  by  the  minister  of  munitions, 
amounted  to  3,058  tons  as  compared  with  a  prewar  annual  consiunp- 
tion  of  approximately  2,000  tons.  Throughout  the  year,  the  price 
ranged  at  about  £45  per  long  ton  for  English  regulus.  Chinese 
metal  sold  for  from  £2  to  £5  less,  reflecting  the  course  of  silver  ex- 
change and  the  gradual  depletion  of'  stocks.  Surplus  stocks  were 
almost  wholly  dissipated  in  January,  1920,  when  prices  mounted 
from  £45  per  ton  to  £70  per  ton  within  a  few  weeks.  Early  in 
March,  English  regulus  was  selling  at  £72  with  Chinese  £3  lower. 
Two  months  later,  the  price  of  English  metal  was  still  maintained 
but  Chinese  had  fallen  to  £63.  This  corresponded,  at  existing  ex- 
change, to  about  11  cents  per  pound  which  compared  with  the  New 
York  price  of  imder  8  cents. 

TABIPP  HISTORY. 

Antimony  ore  has  been  imported  free  of  duty  since  1870  except 
imder  the  act  of  1909,  when  its  antimony  content  was  dutiable  at  1 
cent  per  pound. 

Antimony  regulus  or  metal  paid  an  import  duty  of  10  per  cent 
ad  valorem  for  26  years  beginning  in  1864.  The  act  of  1890  changed 
the  ad  valorem  rate  to  a  specific  duty  of  three-fourths  of  a  cent  per 
pound — a  reduction.  In  the  act  of  1894  antimony  was  on  the  free 
list;  but  the  act  of  1897  restored  the  specific  duty  of  three-fourths  of  a 
cent  per  pound,  as  in  the  former  tariff.  In  the  1909  act  the  duty  was 
doubled.    After  23  years  under  specific  rates  (except  the  three  years 

'ATerage  price  prior  to  signing  of  tbfl  annistioe. 
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on  the  free  list)  antimony  metal  was  again  made  dutiable  on  an  ad  va- 
lorem basis  in  1913,  returning  to  the  early  rate  of  10  per  cent.  Except 
in  1916,  when  the  average  price  was  25.1  cents  per  pound,  the  10 
per  cent  rate  was  operated  as  a  reduction  in  the  duty  as  compared 
with  the  1^  cents  specific  rate  of  the  1909  act. 

COMPETITIVE   CONDITIONS. 

Chinese  antimony  deposits  unquestionably  offer  the  cheapest  and 
most  economical  supply  of  this  metal.  There  are  about  20  Chinese 
smelting  plants,  a  large  number  of  which  were  erected  during  1916 
and  1917imder  the  stimulus  of  the  war  boom.  These  Chinese  plants 
have  a  capacity  of  about  23,000  tons  of  regulus  per  year,  provided 
that  a  price  of  20  to  25  cents  per  poimd  be  maintained.  With  prices 
ranging  from  11  to  13  cents  and  the  less  favored  Chinese  smelters 
closed,  Chinese  production  is  rated  at  12,000  tons  per  year. 

It  is  frequently  stated  in  the  trade  that  the  price  of  antimony 
must  be  aroimd  20  cents  (some  say  25  cents)  per  poimd  for  American 
mines  to  produce  at  a  profit.  Since  antimony  declined  in  price  the 
domestic  mines  have  all  closed  and  those  smelters  that  remained  in 
operation  procured  their  ore  from  Mexico  and  China. 

Consumers  contend  that  a  greater  benefit  than  the  forced  operation 
of  the  mines  would  probably  accrue  to  this  country  if  there  were  a 
firmly  established  smelting  industry  which  would  import  and  smelt 
Chinese,  Bolivian,  Mexican,  and  Canadian  antimony  ores.  The  only 
smelting  operations  that  have  been  at  all  persistent  were  at  four 
points:  San  Francisco  (Nichols-Layng  Chemical  Co.),  Los  Angeles 
(Western  Metals  Co.),  Matawan,  N.  J.  (Magnolia  Metals  Co.),  and 
Piscataway,  N.  J.  (Antimony  &  Compoimds  Co.  of  America). 

For  many  years  before  the  war  the  available  supplies  of  antimony 
far  exceeded  the  demand,  and  there  was  little  to  encourage  develofH 
ment  of  antimony  deposits,  other  than  those  from  which  high-grade 
ores  could  be  obtained,  unless  exceptional  f aciUties  existed  for  smelt- 
ing and  marketing  the  metal  in  the  neighborhood  of  the  mines. 
After  the  outbreak  of  the  war  there  was  a  curtailment  of  metal 
imports;  Chinese  and  South  American  antimony  became  difficult  to 
move  on  account  of  shipping  shortage  and  Mexican  supplies  were 
unstable.  Under  these  circumstances  considerable  activity  resulted 
and  many  deposits  that  had  remained  idle  for  a  long  period  were 
again  put  in  operation  in  the  United  States. 

In  ordinary  times  this  country  has  no  antimony  mines  that  can 
be  worked  profitably  in  competition  with  China  and  Mexico,  the 
largest  annual  output  of  metal  on  record  before  1915  being  about  486 
tons.  Under  the  stimulus  of  high  prices,  the  United  States  produced 
in  1915,  2,000  tons  of  metal,  derived  from  20  small  mines  in  all  parts 
of  the  country.     The  demand  was  precipitated  on  an  unprepared 
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mining  industry  and  the  price  rose  by  leaps  and  bounds  from  8  cents 
to  46  cents  per  pound.  In  1916,  following  great  expansion  in  pro* 
duction,  decline  in  price  was  rapid,  to  9  cents  in  August. 

The  United  States  mines  and  smelters  then  began  to  drop  out  and 
world  consumption  seems  for  the  present  to  have  established  7  to  12. 
cents  per  pound  as  a  price  that  maintains  production  at  the  required 
point. 

Certain  outstanding  features  of  the  antimony  industry  tend  to 
place  control  of  the  raw  material  more  and  more  firmly  in  the  hands 
of  the  Chinese.  Smelting  facilities  have  been  increased  during 
recent  years,  in  Changsha  and  Hankow,  and  efforts  are  being  made 
to  concentrate  the  smelting  of  antimony  ores  in  China.  The  Wah 
Chang  Mining  &  Smelting  Co.  is  the  world's  largest  producer  of  anti- 
mony. The  prewar  cost  of  production  was  approximately  3  to 
3.5  cents  per  pound  (f.  o.  b.  Shanghai).  Chinese  wages  are  said 
to  run  from  30  cents  to  60  cents  per  day,  and  the  efficiency  of  the 
Chinese  12-hour  coolie  is  reported  to  be  approximately  from  35  to 
50  per  cent  of  that  of  the  American  laborer,  whose  wages  are' $4  to 
S5  for  eight  hours'  work.* 

There  is  much  scope  for  further  savings  in  cost  of  Chinese  smelting, 
and  sweeping  changes  are  possible  in  the  adoption  of  mechanical 
roasting  furnaces,  especially  well  designed  reverberatory  fm^naces 
for  the  liquation  process,  gas-firing  for  reduction  furnaces,  and  the 
Cottrell  electrical  precipitation  process,  all  of  which  have  been  sug- 
gested to  the  antimony  producers  by  Chinese  experts. 

TARnr  CLASSIFICATIONS. 

Paragraph  144  reads: 

Antimony,  as  regulus  or  metal,  and  matte  containing  antimony  but  not  containing 
more  than  10  per  centum  of  lead,  10  per  centum  ad  valorem;  antimony  oxide,  salts, 
and  compounds  of,  25  per  centum  ad  valorem. 

Under  the  free  list,  paragraph  396  reads: 

Antimony  ore  and  stibnite  containing  antimony,  but  only  as  to  the  antimony 
content. 

It  will  be  noted  that  specific  provision  is  not  made  for  antimony, 
crude  or  needle,  a  comparatively  important  product,  nor  for  pre- 
cipitated sulphides  and  oxide  of  antimony.  Importations  of  crude 
or  liquated  antimony  have  been  classified  as  matte  under  the 
tariff  act  of  1913,  but  there  is  doubt  whether  such  nomenclature 
accords  with  the  usual  metaUurgical  concept  of  matte,  which  is  an 
artificial  sulphide,  the  product  of  a  smelting  operation.  Under  the 
act  of  1897,  similar  merchandise  was  held  exempt  from  duty.  The 
intent  of  the  law  probably  is  to  include  needle  antimony  with  the 

•  statement  of  Chester  Frits,  of  Hoogkong,  representing  Cliarles  B.  Richaidson,  importer,  Tariff  Gom- 
mlssioo  interview,  Bept  13, 1919. 
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metal,  since  both  are  marketable  products  in  a  more  or  less  finished 
state. 

The  sublimed  oxide  of  antimony  and  precipitated  sulphides  are 
finished  products  all  used  as  pigments.  They  are  now  classified 
with  general  chemical  compounds.  Cognizance  might  also  be  taken 
of  the  less  finished  forms  of  the  metal — intermediate  products  in 
the  English  smelting  process — ^which  may  be  imported  into  the  United 
States  from  Mexico  instead  of  going  to  England  as  formerly. 

Antimony  matte  and  crude  or  needle  antimony  containing  not 
more  than  10  per  cent  of  lead  might  he  added  to  paragraph  144, 
and  the  provision  for  "antimony  oxide,  salts  and  compounds  of/' 
might  be  changed  to  read,  "antimony,  salts  and  compounds  of/' 
Chemical  schedule  (A)  appears  to  be  a  more  appropriate  schedule 
than  the  metal  schedule  (C)  for  these  salts  and  compounds. 

COXJET  AND  TREASUBT  DECISIONS. 

In  1872  crude  antimony,  so  called,  was  held  not  to  be  '  'ore  of 
antimony,  or  crude  sulphiu'et  of, ''  exempted  from  duty  in  the  act  of 
1870,  but  a  substance  obtained  therefrom;  that  is  to  say,  found  in 
the  ore  and  separated  from  the  outer  ingredients  by  different  processes 
and  therefore  dutiable  at  10  per  cent  ad  valorem  under  the  provision 
for  ''antimony,  crude,  and  regulus  of  antimony,"  in  the  act  of 
1864.     (Dept.  Order,  T.  D.  1106.) 

An  importation  described  as  ''sulphate  of  antimony,"  obtained 
from  the  native  sulphuret  or  antimony  ore  by  a  process  of  fusion 
and  commercially  known  as  crude  antimony,  was  held  to  be  dutiable 
under  the  provision  for  ''crude  antimony"  in  Schedule  M  of  the 
Revised  Statutes  and  not  exempt  from  duty  as  "crude  sulphuret 
of  antimony."     (Appeal,  T.  D.  3877.) 

Crude  sulphuret  of  antimony  subjected  to  the  process  of  grinding 
or  pulverization  was  held  in  1882  not  to  be  ore  or  crude  sidphuret  of 
antimony,  but  dutiable  either  as  a  mineral  substance  not  otherwise 
provided  for,  or  as  an  unenumerated  manufactured  article.  (Appeal, 
T.  D.  5473.) 

'^Regulus"  or  "regulus  of  antimony"  was  declared  by  the  Board 
of  General  Appraisers  in  construction  of  the  act  of  1890  to  be  the 
ordinary  metallic  antimony  obtained  by  fusion  and  chemical  com- 
bination from  the  crude  antimony  of  commerce.  (G.  A.  463,  T.  D. 
11020.) 

So-called  '^mineral  red,"  consisting  of  sidphide  or  sulphuret  of 
antimony  used  as  a  vulcanizing  agent  in  the  manufacture  of  rubber 
to  soften  it  where  soft  rubber  is  required,  as  in  bottle  stoppers, 
cushions  for  billiard  tables,  etc.,  was  held  dutiable  as  a  chemical 
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salt  and  not  as  a  color  as  classified  by  the  collector.  (G.  A.  4231^ 
T.  D.  19901.) 

The  word  "sulphite"  in  the  provision  of  the  free  list  of  the  act  of 
1897  for  ** antimony  ore,  crude  sulphite  of,"  was  taken  by  the  Cir- 
cuit Court  for  the  Southern  District  of  New  York  to  be  a  misprint 
fop  "sulphide"  and  crude  sulphide  of  antimony  was  held  to  come 
within  that  provision.  (McKesson  v.  U.  S.,  113  Fed.,  996;  Dept. 
Order,  T.  D.  23653.) 

The  product  of  antimony  ore  produced  by  removing  the  gangue 
or  slag  by  heat,  and  known  as  needle  antimony,  was  declared  the 
crudest  form  of  sulphide  of  antimony  known  to  commerce.  (Mc- 
Kesson v.  U.  S.,  supra,  and  G.  A.  6127,  T.  D.  23691.) 

Ground  sulphide  of  antimony  was  held  exempt  from  duty  imder 
the  provision  for  '* antimony  ore,  crude  sulphide  of,"  in  the  act 
of  1897.     (G.  A.  5440,  T.  D.  24718.) 

Copper  ore  containing  less  than  1  per  cent  of  lead  and  not  more  than 
li  per  cent  of  antimony  was  held  exempt  itom  duty  as  copper  ore 
imder  the  act  of  1909,  the  antimony  and  lead  content  being  considered 
negligible.     (Abstract  34619,  T.  D.  34127.) 

The  act  of  1913  (imposing  an  ad  valorem  rate  of  duty)  was  held  not 
to  have  a  retroactive  effect  so  as  to  make  antimony  metal  imported 
under  the  act  of  1909  (imposing  a  specific  duty)  and  withdrawn  from 
warehouse  under  the  act  of  1913  subject  to  additional  duties  for 
undervaluation.  (Sheldon  v,  U.  S.,  6  Ct.  Cust.  Appls.,  516  (T.  D. 
36143),  reversing  Abstract  38226.) 

The  phrase  "plated  with  gold  or  silver"  in  paragraph  167,  tariff 
act  of  1913,  was  interpreted  in  connection  with  articles  of  antimony 
and  held  to  signify  the  final  condition  rather  than  the  process  by 
which  the  condition  was  produced.  (Tuska  v.  U.  S.,  5  Ct.  Cust. 
Appls.,  506  (T.  D.  35153),  aflBrming  G.  A.  7587,  T.  D.  34651;  fol- 
lowed in  Abstract  37504). 

Chemical  tests  were  ordered  by  the  Treasury  Department  to  be 
made  to  determine  whether  antimony  articles  are  plated.  (Dept. 
Order,  T.  D.  34043.) 

The  provision  for  "  antimony  oxide,  salts,  and  compoimds  of,"  in 
paragraph  144  of  the  tariff  act  of  1913,  the  Court  of  Customs  Appeals 
has  held,  is  not  to  be  read  as  if  there  were  a  conmia  after  the  word 
'' antimony"  and  antimony  sulphide  was  declared  not  classable  as  a 
salt  or  compound  of  antimony  oxide,  but  dutiable  as  a  chemical  com- 
pound or  salt  under  paragraph  5  of  that  act.  (U.  S.  v.  Innis,  7  Ct. 
Cust.  Appls.,  3.)  The  legislative  history  shows  that  when  the  tariff 
act  of  1913  was  passed  by  the  House  of  Representatives  there  was  a 
comma  after  the  word  "  antimony  "  and  none  after  the  word  ''  oxide  " ; 
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that  the  comma  after  the  word  '^antimony"  was  stricken  out  in  the 
Senate  and  that  a  comma  was  inserted  by  the  conference  committee 
after  the  word  "oxide,"  thereby  making  the  law  read  "antimony 
oxide,  salts,  and  compounds  of."     (G.  A.  7688,  T.  D.  35142.) 

Antimony  oxide  has  also  been  held  not  to  come  within  the  pro- 
vision for  "antimony  oxide,  salts,  and  compounds  of."  (G.  A.  7899, 
T.  D.  36364.) 

Liquated  antimony  has  been  held  not  within  the  provision  of 
paragraph  396  of  the  act  of  1913  for  antimony  ore  and  stibnite  con- 
taining antimony  but  is  dutiable  as  a  matte  containing  antimony 
under  paragraph  144.     (T.  D.  37360.) 

In  a  case  where  samples  contained  65.30,  68.20,  or  70.70  per  cent 
of  antimony,  with  no  appreciable  lead  or  zinc  in  one  sample,  and  no 
lead  or  zinc  at  all  in  the  other  samples,  it  was  held  by  the  Board  of 
of  General  Appraisers,  upon  analyses  made  by  the  Government 
chemist  at  New  York,  to  be  exempt  from  duty  under  paragraph  396 
of  the  act  of  1913  as  antimony  ore.     (Abstract  43092.) 

A  mixture  of  70.3  per  cent  antimony,  21 .2  per  cent  sulphur,  1 .14  per 
cent  iron,  and  a  trace  of  silica,  the  whole  being  the  resultant  product 
of  ore  subjected  to  the  process  of  metallic  fusion  known  as  "  liquation/' 
constitutes  a  matte  containing  antimony  within  paragraph  144  of  the 
act  of  1913.     (G.  A.  8333,  T.  D.  38370.) 

Rates  of  duty. 


Act  of— 

Para- 
graph. 

Tariff  clasBlflcation  or  d«Bcription. 

Rates  of  duty,  specific  and 
ad  valorem. 

1883 

195 
600 
187 
485 
376 

178 
476 
173 
173 

173 
144 

144 
396 

AntJniony,  ta  wwnliw  or  m^tal .  . 

10  per  cent  ad  Talorem. 

1883 

Antimony  ore,  crude  sulphite  of 

Free. 

1890 

Antimony,  as  regulus  or  metal 

{cent  per  pound. 

f  100. 

1890 

Antimony  orfl,  crude  sulphite  of 

1894 

1897 

Antimony  ore,  crude  sulphite  of,  and  antimony,  as 

regulus  or  metal. 
Antimony  as  regulus  or  metal 

Do. 

f  cent  per  pound. 
Free. 

1897 

Antimony,  ore.'crude  sulphite  of 

1909 

Antimony,  as  regulus  or  metal 

1}  cents  per  pound. 

1909 

1909 

Antimony  ore,  stibnite  and  matte  containing  anti- 
mony, out  not  containing  more  than  10  per  centum 
of  lead,  1  cent  per  pound  on  the  antimony  contents 
therein  contained. 

♦    ♦    ♦    Antimony,  oxide  of 

1  cent  per  pound. 

1)  cents  per  pound  and  35  per 

cent  ad  valorem. 
10  per  cent  ad  Talorem. 

35  per  cent  ad  valorem. 
Free. 

1913 

1913 

1913 

Antimony,  as  regulus  or  metal .  and  matte  containing 
antimony  but  not  containing  more  than  10  per 
centum  of  lead. 

*   *    *    antimony  oxide,  salts,  and  compounds  of... 

Antimony  ore  and  stibnite  containing  antimony, 
but  only  as  to  the  antimony  content. 
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SUMMARY. 

Importance  of  the  Industry. 

Chromite  is  of  prime  military  importance  as  the  raw  material  for 
the  ferrochrome  used  in  making  chrome  steel  armor  plate,  projec- 
tiles, and  high-speed  cutting  tools.  It  is  an  essential  raw  material 
in  the  chemical,  dyestuif ,  paint,  and  tanning  industries.  Chromite 
bricks  are  also  an  important  refractory  material  in  metallurgical 
industries. 

Foreign  and  Domestig  Natural  Resources. 

Our  chromite  resources,  as  developed  to  date,  are  insignificant  in 
:x)mparison  with  those  of  Rhodesia,  New  Caledonia,  Asia  Minor, 
Russia,  and  Brazil.  The  deposits  of  high-grade  ore  in  these  coun- 
^es  run  into  millions  of  tons.  The  largest  body  of  chrome  ore 
nined  in  the  United  States  in  recent  years  contained  less  than  18,000 
;ons.* 

The  chromite  problem  differs  from  the  manganese  in  degree  only — 
;lie  industries  consuming  a  tonnage  approximately  one-eighth  that 
>f  manganese.  Chromite  is  widely  distributed,  but  occurs  usually 
Q  smaU,  erratic,  low-grade  bodies.  Domestic  deposits  are  par- 
icularly  difficult  of  access  and  the  mineral  can  not  be  removed 
atbout  the  outlay  of  considerable  capital  for  road  building.  Re- 
overy  of  the  ore  is  by  quarrying,  and  requires  no  mining  plant  of 
reat  value.  Owing  to  the  nature  of  our  deposits,  it  is  expected, 
lough  not  certain,  that  the  cost  of  domestic  chromite  production 
ill  mount  in  the  future  rather  than  decrease. 
The  chromite  reserves  of  the  United  States  have  been  greatly  aug- 
lented  during  the  past  year  by  developments  in  California  and 
Tyoming.  The  extent  of  these  new  deposits  has  not  yet  been 
mfirmed  by  the  Geological  Survey,  but  they  are  undoubtedly  im- 
>rtant.  At  certain  California  points  chromite  has  been  found  at 
>nsiderable  depth,  contrary  to  previous  experience  in  the  industry, 
here  is  a  possibility  of  substantial  expansion  in  domestic  chromite 
serves  with  the  development  of  deep  mining  in  the  industry. 

omestio  supplies. 

The  chromite  situation  is  marked  by  a  transition  from  almost 

mplete  dependence  on  foreign  supplies  in  1913-14  to  the  domestic 

It  is  reported  by  Dr.  P.  Fraxer.  in  Second  Geological  Surrey  of  Pennsylvania,  that  in  1828  a  chromite 
tostt — the  Wood  ICine,  Lancaster  County — was  opened*  from  which  95,000  tons  of  ore  were  subsequently 
loved. 
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production  of  a  major  part  of  the  country's  requirements  in  1918. 
We  produced  in  that  year  approximately  125,000  long  tons  of  all 
grades,  of  which  82,430  tons  were  shipped.  Although  the  actual 
consumption  in  1918  has  been  estimated  as  not  over  100,000  tons, 
there  was  in  addition  to  the  domestic  production  of  125,000  tons  a 
total  importation  of  100,224  long  tons  crude  ore  from  Canada,  Cuba, 
Brazil,  New  Caledonia,  Africa,  Australia,  and  Guatemala,  with  the 
result  that  stocks  of  January  1, 1919»  were  considerably  over  a  two- 
year's  total  supply  at  prewar  rates  of  consumption. 

Of  the  total  amount  of  domestic  chromite  mined  in  the  six  years 
ending  1918,  83  per  cent  came  from  California,  16  per  cent  from 
Oregon,  and  the  remainder  from  Maryland,  North  Carolina,  Wash- 
ington, and  Wyoming.  Of  the  298  chromite  correspondents  re- 
porting to  the  Geological  Survey  on  July  1,  1919,  only  one  was  at 
that  time  actually  producing  from  domestic  mines. 

During  the  last  half  of  1919  approximately  20,000  long  tons  d 
chrome  ore  were  imported.  The  lower  grade  of  the  domestic  ore 
and  its  reported  greater  cost  to  the  consumer  in  the  eastern  part  of 
the  United  States  as  compared  with  the  imported  material  has  re- 
sulted in  a  decided  preference  on  the  part  of  the  eastern  consumer 
for  the  foreign  ore. 
Future  CoMPErmvB  Coin>rnoNS. 

It  is  expected  that  New  Caledonia  and  Rhodesia  will  resume  their 
prewar  dominance  in  the  United  States  market  as  soon  as  shipping 
faciUties  return  to  normal.  The  price  of  foreign  chromite  in  the 
eastern  United  States  market  before  the  war  averaged  approxi- 
mately one-third  the  domestic  cost  of  chromite  from  the  Pacific  coast 
in  the  same  market.  In  certain  exceptional  cases  of  high-grade  ore 
contracts  are  already  in  effect  which  will  give  domestic  producers  a 
steady  market  for  chemical  uses.  But  the  toimage  thus  involved 
in  insignificant. 

With  foreign  chromite  entirely  excluded  it  is  estimated  by  the 
Geological  Survey  that  the  known  resources  of  the  United  States 
woxdd  be  depleted  in  five  years  or  less. 
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THE  CHBOMTTE  INDUSTRY. 

Act  of  1913,  paragraph  448: 
Ghromate  of  iron  or  ch  romic  ore,  free. 

DESOBIFTION  AND  GBADES. 

Chromite  or  chromic  iron  ore,  also  called   ''chromate  of  iron/' 
"chrome/'  and  ''chrome  iron/'  is  a  mineral  of  the  spinel  group,  com- 
r'^d  of  iron,  chromimn,  and  oxygen  (FeCrjO^),  usuaUy  black  and 
Nllic  luster. 

^nany,  in  sorting  ore  for  the  manufacture  of  chromate  of 

'  3  three  grades.    The  best  is  finely-grained  and  brittle, 

thracite  coal,  and  contains  50  to  55  per  cent  of  chromic 

middle  grade  resembles   dull  graphite  and   averages 

j{  CrjOj.    The  third  grade,  which  assays  only  35  per  cent 

.  rusty  yellow  color.    The  chromite  ore  of  California,  which 

about  85  per  cent  of  the  domestic  output,  averages  from 

>er  cent  chromic  oxide. 

application  of  this  visual  selection  care  must  be  taken  to 
strongly  magnetic  ore,  for  in  some  localities  beautifully 
lu        A  chrome  ore  may  contain  only  30  per  cent  of  Cr^O,,  the  luster 
being  caused  by  splendent  magnetite. 

USES. 

Chromite  is  used  in  alloys,  chemical  compounds,  and  for  refractory 
purposes. 

The  most  important  alloy  is  with  iron  (known  as  ferrochrome), 
which  is  used  in  making  chrome  steel.  This  is  remarkable  for  its 
hardness  and  resistance  to  wear  and  penetration,  even  at  high  tem- 
peratiu*es.  Its  principal  application  is  in  armor  plates  and  shells 
for  piercing  them,  as  well  as  in  parts  of  airplane  and  automobile 
engines,  and  in  stellite  for  high-speed  cutting  tools. 

Chrome  steel  is  extremely  hard,  tough,  and  dense.  It  possesses 
great  tensile  strength  and  is  superior  to  any  other  metal  for  the 
wearing  parts  of  crushing  nfills.  It  can  be  welded  to  iron,  rolled, 
and  finds  use  in  sheet  and  rod  metal,  especially  in  burglar-proof 
safes,  wire  magnet  steel,  cutlery,  bridge  steel,  etc.  There  are  special 
steels  whose  properties  are  determined  by  alloys  of  which  chromium 
is  an  element.  The  most  important  of  these  is  stainless  steel,  a  mild 
steel  alloy  containing  12  to  13  per  cent  chromium,  much  used  for 
fine  cutlery,  which  is  consimiing  increasing  supplies  of  chromium. 

51 


50  CEBTAIK  HINEBAL  INDUSTBIES. 

produc'  of  Btainless  steel  for  ship  plat«s  is  proposed;  the  advuitagcB 
\7q  ^lUced  weight  and  lessened  expense  for  painting  and  acraping 
graft  to  the  belief  that  an  extensive  use  of  this  remarkable  material 
QQp.  be  a  feature  of  future  shipbuilding.  This  use,  if  general,  will 
()  eatly  increase  the  demand  for  chromium  and  will  considerably  alUr 
bhe  marketing  and  distribution  of  this  metal. 

Nichrome,  a  chrome-nickel  alloy,  is  largely  used  as  the  resistance 
element  in  electrical  heating  devices,  because  of  its  high  melting  point. 

Chromatee  of  soda  and  potash  are  the  most  important  chemical 
compounds  of  chromium  used  in  the  trade.  They  are  employed 
direct  in  tanning,  as  mordants  in  dyeing,  and  are  the  base  from  vhk^ 
chrome  pigments  are  made. 

For  refractory  purposes  chromite  ia  used  crude  or  is  manufactured 
into  chrome  brick. 

In  the  I'nited  States,  normally,  about  35  per  cent  of  chromite 
consumption  is  used  in  ferrochrome,  35  per  cent  as  chromates  and 
other  chemicals,  leaving  30  per  cent  for  use  as  refractories. 

SUBSTTTDTES. 

There  has  been  found  to  dat«  no  substitute  for  chrome  in  the  steel 
industry,  and  in  tanning  there  is  nothing  known  which  gives  the  same 
resulta.  In  the  paint  and  color  trades  chromates  can  be  replaced 
by  other  colors,  but  the  substitutes  are  nearly  all  more  expensive. 

Chromite  as  a  refractory  material  can  in  many  cases  be  replaced 
by  magnosite.     The  latter  is  more  expensive. 


The  chrome  industry  in  the  I'nited  States,  b 
facturing,  originated  in  Maryland,  on  the  d 
chrome  ore  in  the  Bare  Hills  in  Baltimore  Cou 
early  years,  was  the  world's  chief  source  of  su| 

The  production  in  the  I'nited  States  grad 
1R50,  when  severe  foreign  competition  appearei 
from  Europe  then  took  the  place  of  the  dom 
the  beginning  of  the  European  war,  in  1914, 
trade  of  this  country  in  steel  and  the  consefiu 
ferrochrome  stimulated  the  search  for  dome; 
and  result^-d  in  a  greatly  increa-^ed  produrtior 

Early  in  the  fifties  deposits  of  chromite  w( 
forniii,  but,  notwithstandin;:   this  discovery, 
supply  used  in  the  I'nited  States  wjis  importe< 
ISfiO  to  I.SSO;  finally,  about  l.SSO,  oi'tive  pnx 
fomia  and  has  continued  until  the  present  t 
pean  war  the  maximum  output  was  3,68 
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which  was  produced  in  1894.    There  was  no  production  in  the  last 
three  years  of  the  nineteenth  century. 

PrcduetUmy  imparts,  and  exports  ofchromite. 

(Calflndar  yein.] 
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...do 
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...do 
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...do. 
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...do 

10,000 

33.000 

27,000 

26,000 
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1,570 
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413,628 

400,818 

622,821 

605,345 
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...do..... 

...do 

...do..... 
...do..... 
...do..... 

...do 

...do 

...do 

...do..... 

811.78 

laoo 

0.37 
9156 
8.61 
10.20 
18.35 
16.41 
3&86 
22.50 

Free. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Da 

1  Crude  ores,  various  grades  (calendar  years). 

*  Exclusive  of  42,687  tons  produced  at  mines  but  not  shipped. 

PRODUCTION. 

Domestic. — ^In  1913  less  than  1  per  cent  of  the  chromite  ore  con- 
sumed in  the  United  States  came  from  domestic  production;  the 
imports  supplying  the  balance  were  largely  drawn  from  New  Cale- 
donia and  Rhodesia.  At  the  time  the  armistice  was  signed  the  domes- 
tic mines  were  producing,  or  were  prepared  to  produce,  a  greater 
tonnage  than  the  country  required,  even  in  war  time. 

The  domestic  supply  of  chromite  comes  almost  wholly  from  the 
western  part  of  the  country.  The  most  important  operating  deposits 
are  in  California,  and  the  average  production  in  that  State  amounts  to 
over  83  per  cent  of  the  domestic  total  for  the  six  years  ending  1918. 
Most  of  the  remainder  comes  from  Oregon  with  still  smaller  quotas 
from  Wyoming,  Maryland,  and  other  States.  The  normal  prewar 
output  was  less  than  500  tons.  In  1918  over  83,000  short  tons  were 
shipped  from  domestic  mines,  in  addition  to  stocks  on  hand  at  the  close 
of  the  year  awaiting  shipment,  of  approximately  48,000  tons.  The 
deposits  recently  discovered  in  Montana  and  Wyoming  will,  if  worked 
extensively,  shift  the  center  of  production  eastward,  but  this  would  be 
a  disadvantage,  since  the  ore  must  be  shipped  by  rail,  whereas  Cali- 
fornia producers  may  ship  by  water.  Large  reserves  in  Montana 
might  result  in  the  operation  of  ferrochrome  furnaces  near  the 
source.  This  would  be  of  great  advantage  to  domestic  producers 
because  it  would  eliminate  part  of  the  freight  toll.  In  general  the 
large  domestic  bodies  of  ore  are  low  grade  (40  per  cent  Cr^O,  after 
concentration).  This  feature  is  an  added  handicap  since  all  the  for- 
eign supply  runs  50  per  cent  or  more  and  for  this  reason  commands 
the  premium  price. 
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Marketed  output  of  crude  chromite  in  the  United  8iaU»» 
(Figum  from  U.  8.  Oeotosieal  Barney.) 
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ToUI. 

1 
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63,147 
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1              305 
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201 
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47,035 
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!        $15  r 

1911 

.  . . 

11  > 

1912 

I 

IX' 

1913 

1  Li- 

1914  

85 
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1915 

11  y 

1916 

3.099 

6,701 

18,454 

178 

350 
839 

13.44 

1917 

3i  e 

1918 

47. « 

1919 

saia,' 

1                      1 

1  Estimate,  J.  8.  DiUer,  U.  8.  Geological  Surrey. 
>  First  6  montbs. 

chromite  produced  in  United  States  in  1918} 
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AU grades, total* «2,430        42.687)    3,935,567 


Ot«  carrying  50  per  cent  chromic  oxide. . 
Metallic  chromimn 


6.S"*<i 
23.504 


35,603 
12.179 


Long  ion*} 

$4\~ 

j 

v.. . 

1 

2»-« 

1 

2«.M 

1' 

47.'* 

1 

104.349  ' 

35,683     

1 

1  Table  from  Chromite  in  1918,  U.  S.  Geological  Survey,  Mineral  Resources  (press), 
s  Estimated  ore  on  hand  at  mines,  Dec.  31. 1918. 

*  Georgia,  Pennsylvania,  and  Montana  had  no  shipments,  but  some  stocks  on  hand. 
<  Average  domestic  diromite  for  1918—41.7  per  cent  diromJc  oxide  CriOi. 

Foreign. — ^The  principal  chromite-producing  countries  in  normal 
times  are  New  Caledonia,  Rhodesia,  and  Russia.  Small  amounts 
were  mined  in  Greece,  India,  Japan,  and  other  countries;  but  before 
the  war,  over  85  per  cent  of  the  world  output  came  from  the  three 
countries  first  named.  During  the  last  few  years  Canada,  Brazil 
Cuba,  and  to  a  minor  degree  Guatemala,  have  become  important 
sources  of  the  chromite  supply,  particularly  to  the  United  State* 
because  of  their  relative  accessibility.  Asia  Minor  has  been  a  sub- 
stantial producer  since  1913. 

The  richest  chrome  ore  mined  at  present  comes  from  Guatemala. 
The  New  Caledonian,  Rhodesian,  and  Russian  ores  are  also  of  high 
grade;  but  the  average  ore  mined  in  the  United  States,  Canada,  Cuba, 
and  Brazil  is  of  lower  grade.  This  can  usually  be  improved  by  con- 
centration. New  Caledonia  and  South  Africa  supply  over  65  per 
cent  of  the  world's  production  of  chromite.  The  output  of  both 
these  locaUties  is  controlled  by  a  French  company.  The  Russian 
ore  is  used  partly  in  Russia  and  partly  exported.    The  normal  export- 
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able  surplus  is  about  15,000  tons  or  75  per  cent  of  the  total  Russian 
output.  The  Turkish  production,  coming  from  Asia  Minor  and 
located  within  easy  reach  of  the  Mediterranean  (less  than  200  miles 
from  Constantinople)  is  no  less  important,  although  in  late  years 
this  supply  has  not  come  to  the  United  States  on  account  of  the  war. 
Some  chromite  is  produced  in  Bosnia  and  Herzegovina,  Canada, 
Sweden,  and  New  South  Wales. 

Greatly  increased  supplies  of  chrome  were  received  from  Canada 
in  1916  and  1917;  the  deposits  are  confined  to  Quebec.  The  Cana- 
dian industry  has  been  able  to  operate  during  1919,  and  has  made 
lai^e  shipments  to  the  United  States.  Cuba  has  hitherto  produced 
little  chromite,  though  it  contains  large  deposits  of  low-grade  ore. 
Nicaragua  and  Guatemala  ship  a  small  quantity  of  ore  to  this  coun- 
try. In  Antioquia,  Colombia,  chromite  is  reported  to  be  abundant. 
Brazil  has  valuable  deposits  several  hundred  miles  northwest  of 
Bahia. 

World's  production  ofchromiU.^ 
[Metric  tons.) 


Country. 


TJnlted  States 

Canada. 

Cuba. 

Guatemala 

Bra>U 

British  South  Africa.. 
Turkey  (Asia  Minor). 
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Russia. 

India. 
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17 

182 
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9,000 

1,200 

18,000 

28,000 

14,000 

10,000 
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15,000 

20,000 
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8,000 


I U.  8.  Geological  Survey. 

*  On  account  of  the  war  the  records  of  world  s  production  of  chromite  are  incomplete  for  1917  and  1918. 
Final  figures  wiU  no  doubt  show  a  greater  annual  production  than  ever  before. 

COMPARISON    OF    rOBEIGN    AND    DOMESTIC    NATURAL    RESOURCES. 

Our  chromite  resources  as  developed  to  date  are  small  in. com- 
parison with  those  of  Rhodesia,  New  Caledonia,  Asia  Minor,  Russia, 
and  Brazil.  The  deposits  of  high-grade  ore  in  the  first  three  of  these 
countries  run  into  millions  of  tons.  The  deposits  of  southern 
Rhodesia  form  a  belt  200  miles  long.  The  reserves  are  very  large, 
and  the  average  tenor  of  the  high-grade  ore  is  about  50  per  cent 
CtjO,.  Some  260  mines  contributed  to  the  1918  supply  of  domestic 
chromite,  but  the  largest  single  deposit  worked  in  the  United  States 
in  recent  years  has  contained  less  than  18,000  tons.'     It  is  reported 


*  One  deposit  worked  in  Pennsylvania  during  last  century  produced  95,000  tons. 
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by  operators  that  deposits  of  much  greater  extent  have  lately  been 
developed  in  California  and  Wyoming.  The  Geological  Survey  has 
not  confirmed  these  reports  quantitatively,  but  it  does  report  an 
important  discovery  in  Montana  (at  present  some  distance  from  a 
railroad)  that  contains  a  minimum  estimated  tonnage,  after  con- 
centration, of  250,000,  and  a  possible  tonnage  of  eight  times  that 
amount  of  40  per  cent  ore  after  concentration.'  Heretofore  chromit€ 
has  been  considered  a  surface  deposit,  but  recently  the  ore  has  been 
found  at  a  considerable  depth.  Domestic  chromite  reserves  will  be 
greatly  increased  if  this  occurrence  at  depth  proves  general. 

In  1918,  American  mines  produced  approximately  125,000  tons, 
which  was  25  per  cent  in  excess  of  the  total  estimated  domestic 
consumption  in  that  year  of  100,000  tons.  On  January  1,  1919, 
there  was  over  a  year's  total  supply  of  the  mineral  stocked  in  the  hands 
of  consumers — at  prewar  rate  of  consumption  a  two  years'  supply. 
On  January  1,  1920,  the  domestic  industiy  was  practically  dead; 
some  shipments  were  being  made  from  stocks  produced  during  1919. 

MINING   PRACTICE. 

As  the  domestic  chromite  deposits  are  generally  small  and  scat- 
tered, considerable  development  work  must  be  done  per  ton  of  ore 
mined.  Road  building  is  usually  the  first  step  in  the  development. 
The  deposit  is  then  stripped  of  overburden,  and  if  the  ore  body  is  on  a 
side  hill,  the  lower  portion  is  mined  first,  the  work  continuing  up  the 
slope  until  the  whole  deposit  is  worked  out.  If  the  deposit  is  high 
grade  and  clearly  defined,  the  ore  is  sorted  by  hand,  but  in  low-grade 
deposits  the  ore  (or  sand  in  residual  deposits)  is  concentrated  in 
sluices  or  on  tables,  which  permits  the  barren  rock  to  pass  off  and 
retain  the  chromite. 

When  the  chromite  is  mixed  with  iron  as  magnetite,  the  latter  is 
usually  removed  by  use  of  a  magnet.  Chromite  containing  much 
iron  is  difficult  to  concentrate. 

The  practical  continuity  of  the  deposits  in  Rhodesia  eliminates  in 
that  country  the  high  development  cost  necessary  in  the  United 
States,  and  increases  the  handicaps  (relatively  high  labor  cost,  over- 
land freight,  etc.)  under  which  domestic  producers  must  operate. 

Owing  to  the  great  war  demand  for  chromite,  many  concentrating 
plants  have  been  erected  in  the  United  States.  Some  were  con- 
structed without  special  regard  to  efficiency  or  permanency,  but  other 
plants — ^notably  ttiose  with  larger  reserves  in  sight — ^have  erected 
permanent  highly  efficient  mills. 

•  A.  L  M.  £.,  RMcnt  Studte  of  DomesUo  Ghromite  Deposits  in  1919. 
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PRICES. 

There  are  wide  ranges  in  prices  of  chromite  according  to  district 
and  to  buyers.  Thus  in  1914  the  price  per  ton  of  ore  carrying  50  per 
:^Dt  Cr^O,  in  California  ranged  from  SIO  to  $17  and  in  1915  from 
111  to  $18.  In  1916  the  price  averaged  approximately  $15.44;  in 
1917,  $24  per  ton;  in  1918,  $47.99  per  ton;  and  during  first  six  months 
3f  1919,  $26  per  ton.  Prices  fell  steadily  after  the  armistice.  Lump 
}re  containing  45  to  48  per  cent  of  chromic  oxide  was  quoted  in  April, 
1920,  at  20  cents  per  unit  f .  o.  b.  California  points,  and  concentrates 
containing  48  to  50  per  cent,  at  40  to  50  cents  per  unit.  In  New  York, 
however,  ores  containing  35  to  40  per  cent  chromic  oxide  were  quoted 
(Mar.  27,  1920)  at  60  to  85  cents,  and  ores  containing  48  per  cent  or 
more,  at  70  cents  to  $1.25  per  unit. 

In  July,  1920,  the  California  price,  f.  o.  b.  mines  had  risen  to  60  to 
65  cents  for  50  per  cent  minimum  and  imported  ores  f .  o.  b.  Atlantic 
ports  was  quoted  at  70  to  85  cents  for  40  per  cent  Tnininmim 

The  effect  on  the  cost  of  the  finished  product  of  an  increase  in  the 
price  of  chromite  ore  varies*  with  the  industry  in  which  the  ore  is 
used.  In  the  chemical  and  refractory  trade,  where  the  cost  of 
chromite  is  a  major  part  of  the  total  expense,  any  increase  in  the 
price  of  the  ore  would  result  in  practically  the  same  increase  per  ton 
of  finished  product.  In  the  chrome  steel  industry,  on  the  other  hand, 
the  cost  of  chromium  added  is  only  a  small  fraction  of  the  total 
expense.  Even  a  large  increase  in  cost  of  chromite  has  but  little 
effect  on  the  cost  of  chrome  steel. 

Average  yearly  pricee^  per  Umg  ton, 
[Date  from  "Minenl  Resouroes,"  U.  S.  G«ological  Survey.] 


1909 $13.88 

1910 ^.  13.31 

1911 .*.  13.58 

1912 13.70 

1913 11.19 

1914 14.75 


1915 $11.20 

1916 15.44 

1917 24.00 

1918 47.99 

1919* 26.00 


MABKETS  ANB   MABEETINQ  CONDrTIONS.' 

Domestic. — The  value  of  chromite  depends  on  its  CrjOg  (chromic 
oxide)  content.  The  market  quotation  is  based  on  units  of  1  per 
cent  of  a  long  ton.  The  value  of  a  ton  of  ore  is  found  by  multiplying 
ttie  unit  value  by  the  percentage  chroMc  oxide  content. 

Most  of  the  chromite  used  in  the  United  States  is  consumed  in 
plants  in  the  eastern  part  of  the  country.  There  appears  to  be  a 
prejudice  among  domestic  consumers  against  the  domestic  product, 
even  when  it  is  of  high  grade.  This  is  largely  due  to  the  variation 
m  chromium  content  of  the  domestic  ores  from  different  proper- 
ties, whereas  the  foreign  material  coming  from  one  large  source  is 
uniform.  Efficient  concentrating  machinery  at  domestic  plants  would 
go  far  to  counteract  this  feeling  among  the  smelters. 

*  lint  6  months  ATengB,  U.  B.  Otooloclcal  Bamy, 
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During  the  war  period  there  was  a  strong  tendency  for  direct 
contact  between  the  producer  and  consumer  and  for  the  eUmmation 
of  the  broker.  The  ore  from  the  small  mines  frequently  pa»^ 
through  two  or  three  brokers  before  it  reaches  the  consumer.  Or 
account  of  the  unstable  condition  of  the  market  consumers  prefa 
to  deal  with  one  large  ore-buying  concern  for  the  whole  of  ther 
product  rather  than  to  bother  with  the  sampling  and  contracting  o< 
small  amounts  from  a  large  group  of  widely  separated  and  occasionii 
producers. 

Foreign. — ^France  was  the  second  lai^est  consumer  before  the 
war,  requiring  35,000  tons  annually  for  her  industries  as  compared 
with  the  normal  65,000  tons  consumed  in  the  United  States.  Ger- 
many and  Great  Britain  were  next  in  order,  requiring  about  30.i>/' 
tons  each.     Italy  uses  ferrochrome,  largely  derived  from  France. 

There  have  been  many  attempts  to  control  the  chrome  supplier  "f 
the  world.  The  most  important  of  these  was  the  Paris  Syndicate 
formed  in  1912,  which  acquired  control  of  the  New  Caledomt- 
deposits  and  later  of  the  producing  mines  in  Rhodesia.  This  svBi- 
cate  was  practically  broken  up  by  the  outbreak  of  the  war.  It  i^ 
considered  unlikely  that  any  future  monopoly  of  this  material  vl 
exist  because  of  the  large  number  of  extensive  deposits  that  we-r 
opened  up  during  the  war  period.  The  entire  European  consumpti.-: 
of  chromite  is  sold  in  London,  both  for  EngUsh  and  continental  iis- 1 
tribution.  It  appears  that  this  condition  will  continue,  except  i* 
regards  the  output  of  New  Caledonia,  which,  for  German  consumptioi. ' 
at  least,  was  formerly  handled  by  Societe  le  Chrome  in  Paris.  I 

IMPORTS.  ' 

For  many  years  prior  to  the  exploitation  of  the  New  Caledoniai 
and  South  African  deposits  the  bulk  of  the  chromite  consumed  in  tLr 
United  States  was  imported  from  Asiatic  Turkey.  Small  amount  > 
were  derived  from  Greece  and  other  countries.  With  the  outbroiii 
of  the  war  in  Europe,  Germany  required  most  of  the  Turkish  produ{i| 
and  no  more  shipments  were  made  to  the  United  States.  As  iii\ 
difficulty  of  ocean  shipments  became  acute,  the  United  States  <li¥«| 
more  heavily  on  nearer  sources  of  supply,  especially  Canada.  OwiDfl 
to  the  largely  increased  consumption  the  amount  imported  was  tiroj 
or  three  times  that  imported  before  the  war,  in  spite  of  the  grd 
growth  in  domestic  production.  Toward  the  latter  part  of  1918 1: 
caused  a  heavy  accumulation  of  stocks. 

The  amount  of  chromic  ore  imported  has  varied  largely  from  vei 
to  year.  Before  the  war  it  averaged  (five  years)  53,000  long  tod 
valued  at  over  S500,000,  annually.  The  maximum  importation  ^^ 
in  191 7 (fiscal  year),  when  113,326  long  tons  were  imported.  Althou^ 
the  value  per  ton  was  less  than  in  the  following  year,  the  total  val' 
was  also  at  its  maximum  in  the  fiscal  year  1917,  amounting  to  nearij 
$1,650,000. 
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In  addition  to  the  importations  of  chromic  ore,  there  are  imports 

'  ferrochrome,  chromic  acid,  chromate  of  potash,  and  bichromate 

potash.    In  recent  years  none  of  these  products  has  been  imported 

large  amount.     The  United  States  industries  for  the  production 

chemicals  and  the  metal  and  ferroalloy  seem  to  be  independent 

foreign  competition  except  for  their  ore  supply.     In  the  eighties 

ul  nineties  large  quantities  of  bichromate  of  potash  were  imported, 

it  a  steady  falling  off  can  be  noted  in  recent  years.^    The  imports 

chromite  on  the  other  hand  are  increasing. 

Imports  by  countries. 
[Fbcal  years.] 


1910 

1911 

1912 

1913 

Imported  from— 

Long 
tons. 

Value. 

Long 
tons. 

Value. 

Long 
tons. 

Value. 

Long 
tons. 

Value. 

trtusiiese  Africa 

ench  Oceania 

irkeyin  Asia 

tiece .- 

19,455 
9,466 
1,100 
7,740 

f2M,601 

89,521 

7.000 

68,126 

16,318 
8,957 
4,500 
4,500 
3,400 
15 

1198,538 

114,239 

31,121 

48,18S 

41,365 

150 

5,100 

6,600 

11,030 

7,640 

162,048 
41.399 
71.214 
70,595 

24,000 

6,620 

13,830 

8291,981 

47,913 

100,227 

mish  South  Africa.. 

jiada . 

241 

2,892 

13 

15,455 

190 

1,000 

54 

25 

258 

188,577 

1,381 

6,600 

676 

387 

irtinfaJ. ..,.,.».-.-- 

5,000 
322 

eo.ffii 

nan 

2,290 
231 
747 
125 

3,558 

16,959 

466 

9,088 

2,110 

49,720 

449 

3,680 

2,712 

itivh  TnHift,       .. 

ij^land 

>lhprlftn«lA          .    .    .. 

ifaritim ..   

•*»'***** "  ••••"••••••• 

Total 

44,953 

482.523 

38,139 

437.281 

47,007 

443,135 

49,772 

503,664 

Imported  from— 


MTtucuese  Africa... 

rench  Oceania 

orkey  in  Aala 

reeoe 

rMsn  South  Africa. 

uiada 

Qgland 

Bba 

Qstra'iaa 


Total. 


1914 


Long 
tons. 


30,001 

25,970 

14,830 

8,450 


533 
68 


79,842 


Value. 


8364,969 

166,915 

107,292 

87,931 


0,283 
717 


1915 


Long 
tons. 


15,430 

18,410 

5,700 

4,305 

2.850 

356 


737,127 


647,051 


Value. 


1206,718 

118,231 

42,636 

37,694 

34,673 

4,202 


444,154 


1916 


Long 
tons. 


7,850 
37,474 


8,905 

35,r>50 

15,783 

7 


1,500 


107,060 


Value. 


1122, 149 
252.221 


117,254 

491,027 

194,591 

700 


18,308 


1,196,250 


1917 


Long 
tons. 


42,800 
34,807 


3.400 
16,a'i0 
14,749 


34 
1,486 


113,326 


Value. 


1918,908 
326,781 


40.800 

76,210 

271,052 


681 
14,296 


1.648.728 


Imported  from— 


orto^upsie  Africa.:. 

rench  Oceania 

ntb>h  South  Africa 

anada 

ii^land 

uba 

>U9tra1iaa 

Jl  other 

Total 


1918 


Long  tons. 


21,000 

20.400 

1,000 

17.935 

9 

18 

4,112 


13,307 


77,781 


Value. 


1184,001 

227,835 

4.HH7 

394,258 

1,209 

710 

189,233 


640,618 


1,642,761 


1919 


Long  tons. 


5,000 

6,586 

550 

18,108 


9.218 
16,212 


15,918 


71,592 


Value. 


S37.225 

128,272 

20,424 

604,325 


335,228 
663,731 


650,625 


2,439,830 


•  Probably  produced  wholly  m  New  Caledonia  (French  Oceania). 

^  This  is  tne  figure  appearing  in  Department  of  Commerce  records.  It  is,  however,  112,370  tons  less  than 
mports  for  Consumption  record  for  same  fiscal  year.  This  discrepancy  has  been  investigated  through 
aquiry  of  Department  of  Commerce,  but  the  department  states  that  the  commodity  may  have  been 
Dtt>rea  (in  error)  under  some  other  classification— i.  e.,  fron  ore,  etc. 


*  A  sudden  great  importatiaa  of  bichromate  was  due  in  1908-1910  to  excess  production  abroad. 
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EXPORTS. 

During  the  early  years  of  chrome  production  in  this  country,  the 
entire  product  was  sold  abroad  where  it  was  used  in  making  colore 
As  the  domestic  iron  and  steel  •  and  dyeing  industries  deydoped. 
imports  became  necessary,  and  none  of  the  domestic  product  h&s 
been  exported  for  many  years. 

COMPETFTIVB   GONDmONS. 

The  mining  of  chrome  ore  in  the  United  States  has  been  essentiallT 
a  war  industry.  With  the  resumption  of  normal  trade  relations, 
very  few  of  the  domestic  producers  could  hope  to  compete  with 
foreign  producers  (on  equal  terms),  even  assuming  the  domestic  pro- 
duct to  be  as  high  grade  as  the  foreign.  In  the  first  half  of  191^ 
only  1,400  tons  of  ore  were  mined,  at  three  properties.  During  the 
same  period  of  1918,  600  mines  were  active. 

In  spite  of  the  great  activity  in  prospecting  due  to  the  high  prica 
and  Government  stimulation  during  the  war  period,  no  large  bodies 
of  chromite  ore  were  opened  up  that  can  compare  in  tonnage  or 
grade  with  the  Rhodesian  and  New  Caledonian  deposits.  The  lar]^ 
tonnage  produced  came  from  widely  scattered  deposits — ^most  ci 
them  lacking  good  transportation  facilities — and  the  cost  in  th^ 
eastern  market  was  nearly  three  times  that  at  which  foreign  supplis 
could  be  bought  before  the  war.  All  the  known  deposits  of  high- 
grade  chromite  in  the  United  States  would  be  exhausted  in  less  than 
five  years  if  the  entire  needs  of  this  country  were  supplied  from  do- 
mestic mines."  Even  accepting  the  top  estimate  of  all  known  d^ 
posits,  including  those  recently  discovered  and  not  developed,  there 
is  not  yet  enough  high-grade  ore  in  sight  to  serve  as  the  basis  of  i 
permanent  industry. 

In  addition  to  the  poverty  and  small  extent  of  their  deposits 
domestic  chrome  miners  face  the  further  disadvantage  of  locAtio: 
on  the  Pacific  slope,  whereas  their  market  is  along  the  Atlantic  sea- 
board and  in  the  Eastern  States.  Cost  of  transportation  of  the  west- 
em  ore  to  the  eastern  market  ranges  from  $10  a  ton  to  Chicago  to 
about  $15  to  Atlantic  ports.^  Ocean  freights  in  normal  tim^  are 
in  the  neighborhood  of  $3  a  ton ;  from  Grecian  ports  to  Chester,  Pa., 
in  1909,  the  rate  was  $2.88  per  ton  unloaded  on  the  wharf. 

TARIFF   HISTORY. 

Chromite  ore  was  subject  to  duty  from  1883  to  1894,  when  it  was 
put  on  the  free  list. 

*  This  estimate  (Geological  Sorrey)  is  vigorously  denied  by  California  prodaoen,  who  oontind  tlistiiaar 
large  deposits  have  been  uncovered  during  the  war  and  that  much  larger  reeerves  now  exist. 

T  However,  ships  firom  the  Pacific  coast,  fruit-laden,  via  the  Panama  Canal,  would  in  many  cues  fiiid  it » 
advantage  to  augment  their  cargo  with  chromite  ballast. 
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let  of— 

Pam- 
grmph. 

Tulfl  claaatflcation  or  description. 

IUteeofdat7,ipe- 
dfloAndad 

83 

214 
132 
438 
530 
532 
448 

Qiromatfi  of  Iron,  or  rf»ronifo  ore ....  - , 

15  per  cent. 
j5o. 

90. 

do 

94 

Qiromftto  of  Irop  or  nhromlc  ore J 

Free. 

97 

do 

Do. 

09 

do 

Do. 

13 

do 

Do. 
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artificial  graphite.  There  was  little  stimulus  given  amorphous  pro- 
duction during  the  war  and  its  present  problems  are  the  same  as  Uiey 
were  before  the  war.  Both  Chosen  and  Mexico  have  larger  and  higher 
grade  deposits,  but  are  handicapped  by  their  greater  distance  from 
the  market. 

Artificial  graphite,  made  from  coal  or  other  carbonaceous  material 
in  the  electric  furnace,  is  suitable  for  many  minor  uses  and  b  a 
serious  competitor  of  amorphous.  The  American  industry  is  large, 
important  and  highly  integrated.  In  view  of  the  comparatively  low 
value  of  the  product,  the  skill  required  in  the  manufacture,  and  the 
enterprise  of  its  management,  it  is  apparently  proof  against  foreign 
competition  in  the  American  market  and  is  reaching  out  into  the 
export  field. 

Domestic  Supplies. 

The  United  States  has  heretofore  not  been  considered  independent 
in  the  matter  of  crucible  graphite.  Crucible  makers  have  insisted  od 
having  Ceylon  graphite,  using  some  15,000  tons  a  year.  Montana 
has  lately  been  producing  graphite  that  is  being  accepted  by  crucible 
manufacturers  as  equal  to  Ceylon  material.  The  quantity  ultimatelj 
available  has  not  yet  been  proved,  but  is  believed  by  the  operators 
to  be  sufficient  to  satisfy  domestic  demands  for  many  years  to  come. 
It  would  appear,  also,  from  tests  recently  made  by  Dr.  Stall,  of  the 
American  Ceramic  Society,  with  crucibles  made  wholly  of  Alabama 
flake  that  equally  as  good  service  can  be  obtained  from  the  domestic 
as  from  the  Ceylon  material. 

The  domestic  output  of  flake  has  never  exceeded  the  1918  output 
of  6,431  tons.  The  request  of  the  War  Industries  Board  that  the 
makers  of  crucibles  should  use  20  per  cent  of  domestic  flake  gri4>faite 
during  the  second  half  of  1918  established  a  market  for  domestic 
flakes.  During  1918  imports  of  graphite  were  over  three  times  the 
domestic  production. 

There  is  a  larger  degree  of  independence  in  the  matter  of  amorphous 
graphite,  of  which  the  consumption  is  in  the  neighborhood  of  15,000 
tons  annually.  Practically  all  of  this  can  be  furnished  from  domestic 
sources,  including  both  natural  and  artificial  graphite,  but  at  present 
American  owned  mines  in  Mexico  and  Canada  are  drawn  upon  t^^ 
some  extent. 

Future  Competitive  Conditions. 

It  is  probable  that  Ceylon  lump,  regardless  of  price,  will  continue  to 
be  imported  for  some  years  as  raw  material  for  crucible  manufacture 
on  account  of  its  pecuUar  grade  and  established  reputation.  Extreme 
reluctance  to  use  more  than  20  per  cent  of  domestic  graphite  in  place 
of  Ceylon  is  evidenced  by  crucible  manufacturers,  but  it  is  by  no 
means  clear  as  yet,  either  to  those  within  the  trade  or  without,  that 
this  is  a  necessary  restriction.  Foreign  manufacturers  were  using 
up  to  100  per  cent  Madagascar  flake  during  the  war  period. 
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Tariff  act  of  1913,  paragraph  579: 

Plumbago,  free. 

DBSOBIPnON   AND  USES. 

OBNEBAL. 

Graphite  is  a  soft,  black,  greasy  form  of  carbon,  sometimes  referred 
to  in  the  trade  as  "plxmibago"  and  ''blacklead."  It  occurs  in  nature 
in  two  forms,  crystalline  and  amorphous,  each  having  its  own  peculiar 
uses.  Artificial  graphite,  made  from  coal  or  other  carbonaceous 
material  in  an  electric  furnace,  is  to  a  certain  extent  a  competitor  of 
the  natural  amorphous  product.  It  is  even  better  suited  for  certain 
purposes,  notably  the  manufacture  of  graphite  electrodes,  the 
demand  for  which  has  greatly  increased  on  account  of  the  rapid 
growth  of  electrochemical  industries. 

Crystalline  graphite  is  commonly  understood  to  mean  graphite  in 
crystals  large  enough  to  be  seen  with  the  naked  eye.  It  is  used  in 
the  manufacture  of  crucibles,  as  a  lubricant,  in  paints,  foundry 
facings,  batteries,  and  stove  polish. 

Amorphous  graphite,  while  frequently  showing  a  crystalline  struc- 
ture under  the  microscope,  is  a  trade  name  applied  to  amorphous  or 
very  fine-grained  graphite  of  varying  degrees  of  purity.  It  is  used 
for  foundry  facings,  as  a  lubricant,  in  pencils  (blacklead),  paints, 
high  explosives,  boiler  compounds,  electrodes,  dry  batteries,  and 
shoe  and  stove  polishes. 

Flake  graphite  is  crystalline  graphite  produced  in  flakes  or  scales, 
while  vein  graphite  is  crystalline  graphite  in  other  forms,  such  as 
lump,  chip,  and  dust.  The  chief  supply  of  high-grade  crystalline 
graphite  comes  from  Ceylon,  and  this  is  the  standard  grade  of  crystal- 
line product. 

SPECIAL  irSBB. 

(a)  Crucibles,  retorts,  stoppers. — ^Demand  for  graphite  crucibles 
comes  from  the  makers  of  crucible  steel  and  of  various  nonferrous 
metal  and  alloy  castings.  Crucible  makers  are  the  largest  consumers 
of  graphite.  The  material  must  be  of  high  grade,  either  lump  or 
chip,  flake  or  vein,  containing  at  least  85  per  cent  graphitic  carbon 
and  free  from  easily  fused  impurities. 

(5)  Luhricants. — ^Both  crystalline  and  amorphous  are  used,  free 
from  silica  (sand). 

(c)  Foundry  facings, — Chiefly  amorphous  graphite  is  used.  High- 
grade  material  is  not  required.    Artificial  graphite  is  also  used  to  a 

considerable  extent. 
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(d)  Peneih. — For  better  grades,  mixtures  of  crystalline  and  aznor- 
phous  are  needed.  For  poorer  grades'  amorphous  is  used  alone. 
Artificial  graphite  may  be,  but  rarely  is,  used  for  this  purpose. 

(e)  Poliah  far  smokeless  powder. — Amorphous  b  used  with  relativelT 
small  consumption.  Graphite  makes  the  grains  flow  better  and 
permits  more  accurate  filling  of  shells. 

(/)  Electrodes. — ^Artificial  is  considered  most  suitable.  Products 
are  usually  formed  from  powdered  amorphous  carbon  (e.  g.,  anthracite 
coal)  and  ^'graphitized"  in  an  electric  furnace. 

(g)  Boiler  compounds. — Pure  material  is  not  essential.  Either 
amorphous  or  artificial  graphite  is  used. 

(h)  Paints. — ^Amorphous,  artificial,  or  crystalline  graphite  is 
used.      High-grade  material  is  not  necessary. 

(i)  Stove  and  shoe  polish. — Chiefly  amorphous  material  is  used. 

(j)  Dry-iattery  filers. — Either  amorphous,  artificial,  or  crystalline 
is  utilized.     Pure  material  is  required,  but  size  of  grains  is  not  a  factor. 

(Jc)  Fertilizer  fUer. — ^Low-grade  amorphous  material  is  used  as  an 
adulterant,  to  give  the  required  dark  color. 

EstimaUd  percentages  (by  quantity)  ofgraphiUe  consumption  for  various  purposes. 
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1 E.  S.  Bastin,  Hineral  Resources,  191S.    If  Talae  nther  than  qoanttty  Is  oonsidend,  about  75  per  em 
of  the  world's  consmnption  should  be  credited  to  cmdblsi. 
>  United  States  Mineral  Resources,  191& 

DOHESnO  Ain>  FOREIOK  GRADES  COMPARED. 

Since  crucible  making  is  by  far  the  most  important  use  of  graphite 
the  adaptability  of  the  different  grades  for  making  crucibles  is  the 
determining  factor  in  quality.     Most  makers  of  crucibles  have  hei^ 
tofore  preferred  Ceylon  lump  mixed  with  from  10  to  25  per  cent  of 
American  flake.     The  principal  reason  assigned  for  preferring  the 
Ceylon  material  is  that  the  flat  flake  of  the  domestic  graphite  has  a  fa: 
greater  surface  area  in  proportion  to  its  volume  than  the  more 
nearly  cubical  Ceylon  graphite,  and  hence  requires  a  greater  amount  of 
clay  as  a  binder.'    Improved  finishing  methods  may  permit  the  use 
of  a  lai^er  proportion  of  American  graphite,  and  during  the  latter 
part  of  the  war  period  crucible  manufacturers  were  required  to  use  &: 
least  20  per  cent  of  domestic  flake  in  all  crucibles.    For  most  pur* 


I  Some  difficTiltr  irss  experienced  aflv  the  ontbnak  oC  the  WW  in  finding  a  domestic  clay  to  fake  the  pia^ 
domestic  olay  and  100  per  oeot  domestic  sraphita. 
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poses,  other  than  crucible  manufacture,  amorphous  graphite  and 
American  flake  graphite  can  be  used  and  the  American  product,  when 
properly  cleaned,  is  as  good  as  the  imported.  Crystalline  varieties, 
however,  with  flakes  large  enough  to  add  to  the  binding  power  of 
clay  are  essential  to  the  making  of  good  crucibles  and  for  high- 
temperature  work  the  proportion  of  clay  should  be  very  low.  For 
such  purposes  the  domestic  product  heretofore  has  not  been  consid- 
ered as  satisfactory  as  the  Ceylon.  However  it  has  recently  come 
into  greater  favor.*  Foreign  crucible  makers  are  using  100  per  cent 
Madagascar  flake,  which  differs  little  in  quality  from  the  domestic 
flake. 

In  a  statement  presented  to  the  Ways  and  Means  Committee  in 
September,  1919,  14  manufacturing  jobbers  engaged  in  the  plumbago 
foundry  facing  business  maintained  that  the  Alabama  dust  carries 
grit,  is  harder  to  grind  than  the  imported,  and  is  not  naturally  as  well 
suited  for  foundry  facings  as  the  Ceylon  graphite.  The  Alabama  and 
Pennsylvania  graphite  dust  was  said  to  be  of  inferior  refractory 
quality  because  of  its  large  silica  and  mica  content,  which  fuses  under 
^e  pouring  heat  of  the  molten  metal  and  prevents  smooth  facings. 

SUBSTTTUTES. 

Artificial  graphite  can  be  used  for  certaiif  purposes  in  place  of 
amorphous  and  crystalline  graphite.  There  is  no  present  substitute 
for  flake  graphite  in  the  making  of  crucibles,  although  experiments 
along  the  line  of  artificial  graphite  may  evolve  a  satisfactory  product. 

Mica  is  used  to  some  extent  in  lubricants,  but  is  an  inferior  substi- 
tute. The  same  may  be  said  of  talc.  The  latter,  however,  is  a  par- 
tial substitute  for  graphite  in  foundry  work.  Blast  furnace  ''kish'' 
(graphite  that  separates  from  pig  iron  when  it  solidifies)  offers  pos- 
sibihties  as  a  substitute  for  flake  as  a  lubricant.  There  are  numer- 
ous satisfactory  boiler  compounds  that  contain  no  graphite.  Lamp- 
black is  used  instead  of  graphite  in  paints  and  polishes. 

*  WORLD  PBODUOnON. 

Amorphous  graphite  may  occur  wherever  coal  or  other  carbona- 
ceous beds  have  been  folded  and  altered  by  dynamic  agencies. 
Crystalline  graphite  is  found  in  two  principal  types  of  deposit  (1) 
as  flakes  in  schist  and  (2)  as  larger  crystals  in  veins.     The  second  is 

<  As  high  as  100  per  cent  has  been  suocessftilly  used.  The  adaptability  of  the  domestic  No.  1  flake  as  a 
practical  cnieible  material  has  been  Indicated  by  tests  of  Dr.  R.  T.  Stall  (reported  in  Joor.  American  Ce- 
ramic Society,  March*  1919),  showing  the  average  number  of  heats  in  crucibles  used  in  melting  brass. 
With  graphite  crucibles  yarybig  fhim  100  per  cent  Ceylon  to  100  per  cent  Alabama  material,  the  following 

results  were  obtained: 

Heat9. 

lOOper  cant  Ceylon  graphite. 7.75 

77.27  per  cent  Gqrlon  graphite  and  22.73  per  oent  Alabama  graphite. 9.76 

54^  per  cent  Ceylon  graphite  and  46.46  per  cent  Alabama  graphite 17.75 

31.82  per  cent  C^on  graphite  and  68.18  per  cent  Alabama  graphite. 14.25 

100  per  cent  Alabama  gnidilte 21.00 
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of  rather  rare  occurrence,  but  is  important  in  that  it  yields  the  most 
valuable  kind  of  flake  for  crucible  manufacture.  Vein  deposits,  how- 
ever, almost  invariably  are  found  only  in  association  with  graphitic 
sediments  containing  the  ordinary  flake  variety. 

Any  general  statements  in  regard  to  production  are  complicated  by 
the  difference  in  the  quality  of  the  different  supplies.  Data  based 
solely  on  either  quantity  of  production  or  on  value  give  little  indica- 
tion of  the  relative  importance  of  the  various  sources  of  supply. 

In  normal  times  Austria  is  the  leading  graphite-producing  countrr 
as  regards  quantity,  producing  in  1913  nearly  twice  as  much  graphite 
as  Ceylon,  the  second  largest  producer.  The  value  of  the  Ceylon 
product,  however,  was  nearly  seven  times  as  great,  and  this  British- 
owned  island  is  the  largest  producer  of  high-grade  crucible  graphite 
in  the  world.  Recently  the  French  island  of  Madagascar  has  come 
forward  as  a  rival  producer  of  crystalline  material.  The  quality  of 
the  product  is  a  little  different  from  that  of  Ceylon.  It  is  not  satis- 
factory to  domestic  crucible  makers,  but  is  preferred  abroad  because 
of  its  low  price.  Less  satisfactory  supplies  are  available  in  many 
countries,  notably  Bavaria,  Canada,  and  Japan. 

Amorphous  graphite  is  much  more  widely  distributed  than  the 
crystalline  variety,  being  produced  in  about  20  coimtries.  The 
lai^est  producers  ar^ Austria,  Italy,  Chosen,  and  Mexico.  Certain 
deposits  have  been  found  better  suited  for  special  uses,  but  most 
countries  are  satisfied  with  near-by  supplies,  and  tnis  raw  material  is 
relatively  unimportant  compared  with  the  high-grade  flake  product 

The  following  estimate  of  probable  annual  production  was  pre- 
pared by  the  United  States  Shipping  Board  (1918):* 

1.  Production  of  crystalline  graphite: ' 

Madagascar 35,000  tons,  increasing. 

Bavaria 12,000  tons,  poorer  grade. 

United  States 10,000  tons. 

Oeylon 30,000  tons,  likely  to  decrease. 

Norway 1,000  tons. 

Sweden 200  tons. 

Japan 1,000  tons. 

Transvaal 200  tons . 

Canada 4,000  tons. 

reen  a     JReported  large  deposits. 

German  Southwest  Africa Not  likely  to  develop  laigely. 

Baffin  Island Small  amount  produced  recently. 

Indian  Island Once  abandoned,  small  production. 

England Worked  out. 

Rumania Recent  important  discoveries  reported. 

Spain Deposits  being  developed. 

« Fergoson  and  Grout:  Political  and  Commercial  Control  Series  No.  2. 

•  «  Only  Madagascar  flake,  Ceylon  grades,  and  Alabama  or  domastlo  flake  No.  1  (wliidl  Uat  b  aot  BHr« 
^H^n  00  per  oent  ol  tha  domestic  total)  suitable  for  oraoible  making.'*    (Job.  Dixon  Oo.) 
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2.  Fxodiiction  of  amorphous  graphite: 

Austria 50,000  tons. 

Italy 13,000  tons. 

France 1,000  tona. 

Spain 1,500  tons. 

Gboaen  (Korea) 20,000  tons. 

Siberia Large  uncertain  amount  available. 

United  States 6,000-8,000  tons  manufactured. 

Mexico 8,000  tons. 

Rhodesia Local  supply  only. 

r.  1 " '  V ^Small  production. 

Queensland J  *^ 

DOMESTIC   PRODUCTION. 
ORADB. 

The  domestic  supplies  of  graphite  suitable  for  crucible  flake  are 
large,  but  the  low  tenor  of  the  ore  necessitates  the  handling  of  a  large 
tonnage  of  rock  per  ton  of  product.  The  domestic  deposits  are  mostly 
schists,  which  contain  the  graphite  in  small  flakes  disseminated 
through  the  rock.  The  separation  of  the  valuable  material  from  the 
accompanying  minerals,  notably  mica,  is  more  difficult  and  expensive 
than  is  the  case  in  some  other  coimtries.  The  grade  of  domestic 
deposits  that  have  been  successfully  operated  varies  from  3  to  10  per 
cent  and  averages  about  5  per  cent  of  recoverable  flake  graphite. 
Amorphous  graphite  deposits  must  generally  be  of  higher  grade 
because  of  the  lower  value  of  the  separated  product. 

QUANTITT. 

OrysiaUine. — ^The  actual  mine  production  of  domestic  crystalline 
graphite  in  1917  was  the  largest  in  the  history  of  the  industry,  amount- 
ing to  approximately  14,000,000  pounds.  (Only  10,584,080  pounds, 
however,  were  marketed  in  that  year.)  This  production  compares 
with  an  output  of  about  10,000,000  pounds  in  1916  and  a  normal 
prewar  production  (average  of  six  years)  of  only  a  trifle  more  than 
5,000,000  pounds  and  reflects  the  great  stimulation  in  the  demand 
for  crucibles  esulting  from  the  war.  Production  in  1918,  including 
both  flake  and  dust,  amounted  to  12,861,839  pounds,  valued  at 
$1,454,799. 

In  New  York  State,  and  intermittently  in  Pennsylvania,  graphite 
has  been  mined  for  many  years,  and  in  1913  Alabama  became  an 
important  factor  in  the  domestic  output.  But  the  domestic  produc- 
tion was  comparatively  small  in  quantity  and  much  smaller  compara- 
tively in  value,  as  chiefly  lower  grades  were  produced.  The  growth 
in  1916  was  over  100  per  cent,  and  in  1918  the  output  was  more  than 
treble  the  prewar  average. 

The  possible  output  of  crystalline  graphite  in  the  United  States  is 
estimated  at  30,000,000  pounds  with  the  present  milling  capacity 
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operating  one  shift  of  eight  hours,  and  50,000,000  pounds  with  the 
same  milling  capacity  operating  three  eight-hour  shifts.* 

Estimates  furnished  the  Geological  Survey  by  producers  indicate 
that  about  64  per  cent  by  weight  and  90  per  cent  by  value  of  the 
total  crystalline  graphite  marketed  in  1917  vas  fi&ke  graphite,  con- 
taining from  80  to  90  per  cent  graphitic  carbon  and  in  large  pan 
suitable  for  crucible  making.  This  is  a  much  higher  percentage  of 
flake  than  ha^  been  produced  in  any  previous  year.  The  incressf 
may  in  Urge  measure  be  attributed  to  improvements  in  processes  of 
"ore"  treatment. 

AmorpJiOue.—The  production  of  amorphous  graphite  in  191^ 
amounted  to  6,650  short  tons,  valued  at  (69,455,  as  compared  wii': 
8,301  tons,  valued  at  $73,481  in  1917;  2,622  tons,  valued  at  $20,72:: 
in  1916;  and  a  normal  prewar  output  (average  of  five  years)  of  onh- 
about  1,700  tons.  As  amorphous  graphite  is  not  suitable  for  making 
crucibles,  there  was  not  so  marked  an  increase  in  the  demand  for  ii 
and  the  production  had  to  meet  the  competition  of  both  crystalline 
dust  (a  by-product  in  the  preparation  of  crucible  flake)  and  artifici&l 
graphite. 

Production  tn  the  VniUdBtaU*} 
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The  greater  portion  of  the  domestic  output  of  crystalline  graphite 
comes  from  Alabama.  The  remainder  comes  lai^ely  from  New  York 
and  Pennsylvania,  although  small  quantities  were  produced  in  Cali- 
fomia,  Montana,  and  Texas  in  1918. 

There  is,  however,  one  deposit  in  Montana  which  has  lately  been 
producing  crystalline  graphite  that  ia  of  the  same  physical  character 
A  OnphlM  Co.,  Bamt,  Tai.,  bate*  u> 
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as  the  Ceylon  material.  The  quantity  ultimately  available  has  not 
been  proved,  but  is  believed  by  the  operators  to  be  sufficient  to  supply 
domestic  demands  for  many  years  to  come.  Alabama  flake  is  also 
accepted  by  certain  companies  as  satisfactory  crucible  material 
and  has  shown  even  superior  results  in  crucible  tests  reported  by 
Dr.  Stull  in  the  Journal  of  the  American  Ceramic  Society,  March,  1919. 
The  productions  of  crystalline  graphite  in  1916,  1917,  and  1918  are 
shown  in  the  following  table: 

DomeiUc  crystalline  graphite  eold  in  the  United  States,  1916-1918.^ 


Alabama. 

N«wYork.... 
Fenxisylvania. 
Other  8tot66*. 


TOteL. 


1016 


Quantity. 


Poundi. 
5,236,040 

(•) 
1,005,716 
4,000,333 


10,081,0S0 


Value. 


0492,407 

(•) 

103,377 
318,964 


014,748 


1017 


Quantity. 


Pounds. 

6,223,005 

2,941,040 

804,945 

615,000 


10,584/060 


Value. 


8716,575 

261,548 

77,475 

35,800 


1,004,308 


1018 


Quantity. 


Pounds. 
7,705,475 
3,266,518 
1,016,900 
782,946 


12,861,839 


Value. 


#999, 152 

273,188 

112,050 

70,400 


1,454,790 


1  Mineral  Resources,  1018. 
>  Included  in  all  '<other  States." 

3 1016,  OaliliDnila,  Montana,  New  York,  Texu;  1017,  AlaAa,  Oalifomia,  Montana,  Ttozas;  1018,  Oallfomia, 
Mcotana,  Texas. 

Amorphous  graphite  was  produced  by  four  mines  in  19 18^  six 
mines  in  1917,  and  five  mines  in  1916,  in  Colorado,  Nevada,  and 
Rhode  Island.  On  account  of  the  small  number  of  plants,  pro- 
ductions by  States  may  not  be  published,  although  they  are  recorded 
iQ  the  confidential  files  of  the  Geological  Survey. 

Atdbarrui  is  credited  with  59  and  66  per  cent  of  the  quantity  and 
66  and  69  per  cent  of  the  value  of  the  domestic  crystalline  graphite 
sold  in  the  United  States  in  1917  and  1918,  respectively.  The  output 
was  worth  three  times  that  of  1913.  In  December,  1918,  30  plants 
were  operating  and  the  production  for  the  year  exceeded  that  of 
1917.  The  number  of  idle  and  abandoned  mines  was  also  greater. 
Only  six  of  the  plants  were  operating  full  time.  Alabama  ores  do 
not  contain  amorphous  graphite.  All  of  the  companies  operate  open 
pits,  and  remove  only  the  upper  30  to  60  feet  of  the  material.  This 
consists  of  the  decomposed  (weathered)  horizon  and  is  normally 
rather  soft  and  easily  broken.  The  underlying  unaltered  "blue 
rock"  is  hard  and  since  it  is  expensive  to  mine  it  is  not  worked. 
The  average  Alabama  ore  is  very  low  grade,  containing  only  about 
2}  per  cent  of  graphitic  carbon,  but  the  accessibility  and  compara- 
tively even  grade  of  the  deposits  make  them  the  most  important 
in  the  United  States.  The  aim  in  concentrating  is  to  produce  as 
much  No.  1  flake  as  possible  (analyzing  85  per  cent  graphitic  carbon 
and  remaining  on  a  No.  8  silk  cloth  of  86  mesh).  No.  2  flake 
(analyzing  75  to  80  per  cent  graphitic  carbon  and  finer  than  No.  1 
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flake)  is  a  by-product  grade  that  is  difficult  to  dispose  of,  while 
**du8t''  (containing  30  per  cent  or  more  graphitic  carbon)  is  a  drug 
on  the  market.  The  production  in  Alabama  plants  varies  from  4^ 
to  8  pounds  of  No.  1  flake  per  man  per  hour.  The  average  is  esti- 
mated at  about  6  pounds  per  man-hour,  figured  on  the  total  number 
of  men  and  officials  employed.  Proportional  amounts  (about  2 
poimds)  of  No.  2  and  dust  are  made  in  addition.^ 

New  York  is  the  oldest  producing  State,  graphite  mining  having 
started  about  60  years  ago.  The  ore  is  much  higher  grade  than  that 
of  Alabama,  averaging  4  to  6  per  cent  graphitic  carbon,  and  yields 
a  cleaner,  brighter  flake.  As  a  rule  it  is  harder  and  more  closely 
resembles  the  undecomposed  Alabama  ''blue  rock."  Most  of  the 
ore  comes  from  undergroimd  mines,  and  is  extracted  by  power 
drills.  In  thickness  the  deposits  average  about  15  feet  and  seldom 
exceed  25  feet.  There  were  three  active  producers  in  1917-18.  The 
sales  of  graphite  from  New  York  in  1918  amounted  to  3,226,51  S 
pounds,  valued  at  S273,188,  an  increase  of  11  per  cent  in  qnantin 
and  4.5  per  cent  in  value  over  the  output  of  1917. 

Pennsylvania  had  six  operators  in  1918.  The  ore,  with  one  excep- 
tion, is  a  soft  weathered  sciiist,  and  contains  from  3}  to  4}  per  cent 
graphitic  carbon.  Several  of  the  producers  make  an  unrefined  con- 
centrate analyzing  60  to  70  per  cent  graphitic  carbon.  It  is  sold  to 
an  eastern  refiner. 

Alaska  has  deposits  of  graphite  which  are  being  developed  near 
the  coast  in  the  Port  Clarence  mining  district,  Seward  Peninsula. 
Since  1900  shipments  of  a  few  tons  have  been  made  intermittently, 
but  aside  from  development  work  sufficient  only  to  hold  the  claims 
according  to  the  mining  regulations.  There  appears  to  have  been  no 
other  work  done  to  show  the  extent  of  the  deposits. 

There  seems  to  be  a  possibility  of  a  large  production  of  graphite 
from  these  deposits.  The  topographical  situation  and  neame^  to 
water  transportation  have  favored  development  work  at  these  dep<^ 
its  rather  than  at  those  which  occur  several  miles  farther  back  in  the 
mountains.  There  are  known  to  exist  deposits  which  run  as  high  as 
90  per  cent  carbon,  but  they  are  almost  inaccessible  at  the  present 
time,  and  the  cost  of  producing  and  marketing  is  prohibitive.* 

The  number  of  operators  in  other  States  for  1918  was  as  foUows: 
Rhode  Island,  2;  California,  1;  Montana,  4;  and  Texas,  1.  The  de^ 
posits  in  these  States  have  been  described  in  detail  in  various  publi- 
cations of  the  United  States  Geological  Survey.  Most  of  the  deposits 
are  of  a  higher  grade  than  those  in  Alabama,  but  are  more  difficult 
to  mine.  The  recovery  of  flake  is  generally  low,  since  amorphous 
graphite  is  also  present.     The  flake  is  small  and  the  rock  hard,  so 

'  War  MlneraJa  Investigations  Series  Na  8,  Bureau  of  Hines. 

•  Statement  of  J.  A.  Just  belore  Ways  and  Means  Committee,  Sapt  96-37, 1910. 
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Prior  to  1915  there  were  only  seven  properties  equipped  with 
milling  plants  and  capable  of  producing  crystalline  graphite  in  the 
United  States^  distributed  as  follows:  Alabama,  4;  PennsylTania,  2; 
New  York;  1.  The  total  value  of  these  plants  was  estimated  to  be 
about  $400,000.*^  From  1915  to  1919  there  were  46  mills  conBtnicted 
and  properties  made  ready  for  operation^  making  a  total  of  53  mills 
and  refining  plante  in  the  United  States  reporting  by  actual  expendi- 
tures an  investment  of  $5,160,000.  These  plants  are  distributed  as 
follows: 


North  Carolina. 

Montana 

Colorado 

California 


Alabama 36 

Pennsylvania 5 

New  York '. 4 

Texas 3 

Maasachusetts % 1 

Prior  to  the  war  there  was  invested  in  the  graphite  business  b 
Alabama  about  $150,000,  by  four  companies.  In  September,  1919 
of  36  mills  in  Alabama  representing  an  actual  cash  investment  o: 
about  $4,000,000,  there  were  not  at  that  time  over  5  or  6  mills  in 
operation,  and  of  this  number  none  were  operating  more  than  ont 
shift  a  day. 

(DOMBSnO  FSODUOnON  AND  OONBUXFTION. 

The  United  States  has  heretofore  not  been  considered  independect 
in  the  matter  of  crucible  graphite.  Crucible  makers,  who  use  sohk 
15,000  tons  a  year,  have  insisted  on  having  Ceylon  graphite.  Thit 
domestic  output  of  flake  has  never  exceeded  the  1918  output  d 
6,431  tons.  The  request  of  the  War  Industries  Board  that,  as  a  war 
measure  for  ship  saving,  the  makers  of  crucibles  should  use  20  per 
cent  of  domestic  flake  graphite  during  the  second  half  of  191S. 
established  a  market  for  domestic  flake.  During  1916  and  1917 
the  imports  of  graphite  were  eight  times  the  domestic  production. 
In  the  last  few  months  of  the  war,  domestic  production  had  increased 
to  a  point  at  which  it  was  supplying  over  one-third  the  demand  for 
graphite  of  all  grades. 

There  has  been  a  larger  degree  of  independence  in  the  matter  o! 
amorphous  graphite,  of  which  the  consumption  is  in  the  neighborhood 
of  15,000  tons  annually.  Practically  all  of  this  can  be  furnished  from 
domestic  sources,  including  both  natural  and  artificial,  but  American- 
owned  mines  in  Mexico  and  Canada  were  drawn  upon  to  some  exteut 


M  SUtement  ol  Vaa  Croft  O.  Davis  before  Wajs  and  Means  Committee,  Sept.  2^27,  iniL 
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DOHB8TIO  BXFOBTS. 


In  spite  of  the  Isi^  importations  of  graphite,  both  unmanufactured 
^Hphite  and  manufactures  of  graphite  hare  been  steadily  ex- 
ported from  the  United  States.  Previous  to  the  war,  exports  of 
unmanufactured  graphite  ranged  from  3,000,000  to  4,000,000  pounds 
umually,  averaging  (for  the  four  fiscal  years  preceding  the  war) 
),931,600  pounds.  From  1914  to  1916  there  was  a  considerable  in- 
crease in  the  exports  of  manufactured  articles  and  a  marked  falling 
3fT  in  the  exports  of  the  crude  material.  But  in  1917  the  situation 
was  reversed  and  the  export  of  crude  graphite  returned  to  the  pre- 
war level  while  the  amount  of  graphite  manufactures  decreased  about 
>De-third.  In  1918  graphite  id  any  form  was  gn  the  export  con- 
wrvation  list,  and  exports  were  not  permitted  except  by  8[>eci&l 
license  from  the  War  Trade  Board. 

Graphite  crucibles,  graphite,  and  articles  manufactured  therefrom 
were  removed  from  the  export  conservation  list,  December  6,  1918. 
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ABTIFIOIAL  GBAFHTTE. 

Artificial  graphite  is  made  by  a  large  company  at  Niagara  FaSs, 
N.  Y.  The  output  has  increased  greatly  in  recent  years  and  now 
forms  an  important  element  in  the  coimtry's  supply.  Bulk 
graphite  is  made  either  from  anthracite  coal  or  from  petrolemn 
coke.  This  product,  utilized  mainly  for  foundry  facings,  lubricants, 
paints,  boiler  compounds,  and  battery  fillers,  enters  into  direct  com- 
petition with  the  amorphous  or  "dust"  grades  of  natural  graphite. 
The  most  important  use  of  artificial  graphite,  however,  is  in  elec- 
trodes for  electric  furnaces,  and  to  the  extent  that  the  latter  are  dis- 
placing crucibles  this  source  of  graphite  may  be  said  to  add  to  the 
domestic  resources.  Graphite  electrodes  are  generally  made  without 
admixture  of  natural  graphite  and  are  employed  in  most  electric 
steel  furnaces,  for  the  production  of  alimiinum,  and  in  various  electro- 
chemical industries.  Many  of  the  larger  consumers  manufacture  their 
own  electrodes. 

Production  of  manvfactured  or  artificial  graphite.  ^ 


Year. 


1900. 
1901. 
1905. 
1909. 
1910. 
1914. 
1916. 
1910. 
1917. 
1918. 
1019 


Qtentlty. 


Poitndt. 

405,870 

2,500,000 

l.iiOS.SOO 

6,870,529 

13,149,000 

10,455,139 

<  5, 580, 437 

>  8, 922, 329 

MO,  474, 649 

«  9, 182, 272 

•8,163,177 


Value. 


DoOorc. 
32,475 
119,000 
313,979 
467,196 
945,000 
608,800 
109,102 


Price  |er 
poand. 


i.7, 
If* 


>  Mineral  Industry.  1918. 

s  Powdered  graphite  only;  electrode  material  not  Included. 

COSTS. 

The  Tariff  Commission  has,  as  yet,  made  no  independent  inv^ti- 
gation  of  costs  in  the  graphite  industry.  But  it  is  known  that 
operating  costs  in  all  the  domestic  mining  districts  are  high.  Id 
1918-19  they  are  said  to  range  from  6  to  14  cents  per  pound,  with  an 
average  of  10  cents  per  pound  of  No.  1  flake."  In  ascertaining 
costs,  the  No.  1  flake  is  charged  with  the  whole  operating  expea«^ 
and  credited  with  the  income  received  from  the  sale  of  by-product 
No.  2  flake  and  dust.  In  these  costs  no  allowance  has  been  made  for 
depletion  and  depreciation.  Stich  allowances  would  perhaps  add 
1  or  2  cents  per  pound. 

The  wide  range  between  the  upper  and  lower  limits  of  domesfic 
costs,  as  estimated  above,  reflects  differences  in  efficiency  at  the 


u  Dub,  George  D.:  Preporatioii  ol  Crndlde  Graphite,  Bureau  9t  Mines,  War  UlAerals  biTesUptioQ 
Secies,  p.  23. 
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various  plants  more  than  it  does  varying  grades  of  the  ore;  although 
the  latter  is,  of  course,  a  factor.  Transportation  difficulties,  espe- 
cially in  the  Alabama  field,  are  also  an  important  feature  and  serve 
to  raise  the  costs  in  that  State  in  spite  of  the  comparative  cheapness 
of  mining  and  crushing  the  crude  material. 

Graphite  is  produced  in  Alabama  from  ores  that  yield  as  low  as 
30  pounds  of  finished  product  per  'ton  of  crude  material  treated. 
Of  the  30  poimds  of  graphite  recovered,  20  pounds  is  No.  1  crucible 
Bake  and  10  pounds  is  No.  2  flake  and  dust  products.  The  cost  of 
production  is  from  8  to  10  cents  per  pound  of  finished  product. 
The  freight  rate  to  the  Pennsylvania  point  where  the  graphite  is 
marketed  is  1  cent  per  pound  for  carload  lots  of  not  less  than  30 
tons,  making  the  actual  minimum  cost  at  point  of  sale  9  cents  per 
pound. 

The  following  figures  are  said  to  represent  the  cost  and  market  price 
for  the  last  five  years,  as  applying  to  the  crucible  grades  only  of  Ala- 
bama graphite:^' 


Year. 

Cost  per 
pound. 

Market 

price  per 

pound. 

1914 

Cenu. 

4 
5 
6 
8 
10 

CenU. 
6to7 

1915 

7  to  8 

1916 

10  to  13 

1917 

lotoao 

1918 

iitoao 

It  has  been  testified  that  in  1918  the  Producer's  Union  of  Madagas- 
car offered  to  furnish  the  United  States  annually  15,000  to  20,000 
tons  of  flake  graphite  at  5  cents  per  pound  f .  o.  b.  Tamatave,  for  85 
per  cent  product,  with  an  increase  or  decrease  of  $2.91  for  each  per 
cent  aboye  or  below  85  per  cent  carbon.**  The  freight,  brokerage, 
commissions,  etc.,  would  add  approximately  IJ  cents  per  pound  to 
these  prices,  and  the  cost  of  this  Madagascar  graphite  to  the  American 
consumer  would  be  between  6  and  7  cents  per  pound.  Although  no 
quotation  had  been  received,  at  the  time,  from  producers  of  graphite 
in  Norway,  Sweden,  Greenland,  Spain,  and  Korea,  because  their 
plants  were  not  as  yet  in  operation,  their  costs,  as  nearly  as  could  be 
estimated  by  H.  B.  Johnson  of  the  Southwest  Graphite  Co.,  of  Bur- 
nett, Tex.,  in  testimony  before  the  Committee  on  Ways  and  Means, 
September  27,  1919,  will  not  exceed  the  cost  of  the  Ceylon  and  Mada- 
gascar plants." 

u  A.  B.  Conkhn,  aecretaiy  of  the  Graphite  Producers'  Association  of  Alabama,  before  Ways  and  Means 
rommittec,  Sept.  26-27, 1919. 
u  H.  H.  Johnson,  Tariff  Hearings,  Committee  on  Ways  and  Means,  Sept.  2&>27, 1919. 
M  F.  Weed,  bttoe  Ways  and  Means  CommitteOi  Sept.  26-27. 1919. 
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At  one  Madagascar  mine  producing  25  metric  tons  of  graphite  a 
month,  costs  in  1918  were  estimated  at  about  225  francs  a  ton  (2  cents 
a  poxmd).  Costs  of  transportation  were  estimated  at  97.50  to  130.50 
francs  a  ton,  and  shipping  charges  and  freight  to  London  from  71.50 
to  92  francs.  Other  costs  including  incidental  expenses,  stores,  taxes, 
etc.,  were  estimated  at  30  francs  a  ton,  and  the  total  cost,  c.  i.  f. 
London,  between  £17  and  £19  a  ton  (between  3.8  and  4.2  cents  a 
pound,  at  normal  exchange).^' 

Japanese  crucibles  made  of  flake  graphite  have  been  sold  in  Bir- 
mingham, Ala.,  for  10^  cents  per  imit  after  paying  the  import  duty 
of  20  per  cent  ad  valorem  and  the  freight  to  Birmingham.  This  is 
less  than  the  price  at  which  Pennsylvania  crucible  makers  were  sell- 
ing their  product  f.  o.  b.  factory  in  1919.^* 

FOREIGN  PBODUCnON. 

Ceylon. — Since  1901  the  United  States  has  been  the  largest  con- 
8\mier  of  Ceylon  graphite.  In  1917  this  country  took  81  per  cent  of 
the  total  output.  In  normal  times  about  two-thirds  of  the  Ceylon 
product  is  allowed  by  the  British  Government  to  go  to  American 
crucible  manufacturers  who,  because  of  its  peculiar  lump  form 
have  been  willing  to  pay  a  much  higher  price  than  for  any  other  raw 
graphite.  At  the  present  rate  of  use  it  is  not  improbable  that  the 
Ceylon  deposits  may  become  exhausted  in  some  twenty  years. 

Most  of  the  mines  are  operated  by  native  Singhalese.  About 
60,000  persons — ^men,  women,  and  children — are  employed  in 
graphite  production,  whi<^'h,  next  to  tea,  is  the  most  important 
industry  of  the  island.  The  work  is  done  almost  exclusively  by 
hand,  and  the  care  given  each  tiny  fragment  of  material  is  only  pos- 
sible in  a  country  where  native  labor  is  exceptionally  cheap  and 
abundant. 

The  mining  is  both  by  open  pit  and  through  vertical  sHaf  is,  the 
latter  being  rarely  over  100  feet  deep,  although  a  few  extend  to 
depths  of  400  to  500  feet.  Hoisting  from  even  the  deeper  shafts  is 
done  almost  wholly  by  hand,  by  the  use  of  windlasses.  The  important 
deposits  are  veins  consisting  almost  wholly  of  graphite.  Quartz  and 
pyrite  are  the  only  accessory  minerals  at  all  common,  and  they  are 
present  generally  in  minor  amounts.  The  mineral,  as  it  comes  to 
the  surface,  however,  may  contain  as  much  as  50  per  cent  of  impuri- 
ties, owing  to  the  admixture  of  wall  rock. 

The  impurities  are  reduced  to  5  or  10  per  cent  by  hand  picking  at 
the  mines,  and  the  crude  product  is  then  shipped  to  the  coast.     At 

u  Mineral  Resources,  1918. 

M  £.  ic  Hunil,  Tariff  Hearings,  Committoe  an  Ways  and  Means,  Sept.  26, 1918. 
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the  porta  the  material  is  further  treated  or  "cured."  This  seems  to 
be  a  strange  process,  varying  in  detail  at  the  diflFerent  "compounds" 
(}^ards),  but  it  consists  essentially  of  screening  and  hand  sorting. 
Women  chop  up  the  larger  lumps  with  little  hatchets,  pick  out  the 
coarser  impurities  by  hand,  and  then  polish  the  pure  material  with 
wet  burlap.  The  last  operation  is  the  blending  of  the  various  grades 
from  several  mines  in  order  to  meet  the  requirements  of  purchasers — 
a  process  demanding  skill  and  long  experience. 

Poorer  material  is  beaten  to  a  powder  and  sorted.  In  some  places 
it  is  washed  by  hand  (the  graphite  floating  off  into  the  tub  or  pit  of 
water,  leaving  the  heavy  impurities  in  the  saucerlike  basket  used  for 
"panning").  Another  process,  used  for  very  fine  material,  is  to 
throw  it  up  in  the  air.  The  heavier  particles  are  caught  m  a  basket 
(shaped  like  a  dustpan),  while  the  graphite  is  blown  forward  and  falls 
on  the  floor. 

Madagascar. — ^This  African  island  probably  has  the  world's  most 
dependable  future  supplies  of  flake  graphite.  The  deposits  are  large, 
conveniently  situated,  remarkably  ri«  h — containing  50  per  cent  or 
more  of  graphite — and  are  capable  of  greatly  increased  production. 
From  1914  to  1917  the  output  trebled.  Anticipating  the  decline  in 
production  from  Ceylon,  British  crucible  makers  as  well  as  the  French 
DOW  obtain  most  of  their  graphite  supplies  from  Madagascar.  Mada- 
gascar plumbago  is  of  increasing  importance  in  the  United  States; 
the  Madagascar  flake  is  more  like  the  domestic  flake  than  is  the 
Ceylon  lump." 

The  conunercial  production  of  graphite  in  Madagascar,  which  besran 
in  1909,  had  reached  an  output  of  70,000,000  pounds  in  1918.  The 
decrease  in  demand  in  1919  for  the  lower  grades  of  graphite  has  caused 
the  Madagascar  producers  to  improve  the  quality  of  their  product. 
Recent  analyses  at  Tamatave  show  87  to  90  per  cent  carbon,  and 
even  93  to  95  per  cent  is  reported  by  some  companies  in  contrast  to 
an  average  of  80  to  82  per  cent  in  1916-17.  Most  of  the  small  mines 
have  been  closed  and  the  large  ones  have  curtailed  their  production 
greatly.  It  seems  probable  that  from  present  information  the  1919 
production  will  not  exceed  12,000,000  pounds.*' 

As  there  are  no  refining  mills  in  Madagascar,  graphite  is  shipped 
practically  as  it  is  mined.  From  statistics  available  it  would  seem 
that  but  one  shipment  was  made  in  the  first  six  months  of  1919. 
This  was  28  tons  to  France." 

In  July,  1919,  it  was  estimated  that  the  following  stocks  were  held 
by  producers  and  exporters  in  Madagascar.^ 


18 


^  MadagBsoAr  deposits  and  methods  of  mining  are  described  in  detail  by  Bastin  (Mineral  Reaouroes,  1913, 
Vol.  11). 
V  Monthly  report  of  inrestigations— Bureau  of  Mines,  November,  1910. 
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Grade  (per  cent  carbon):  Ponnd!. 

78-80 11. 000. 000 

80-83 16,500.000 

8a-87 16,500.000 

8  7-90 6 .  600. 000 

Above  90 4,400,0i» 


Total 55,000,000 

Austria. — In  normal  times  Austria  has  bi^en  the  largest  producer 
of  graphite  as  regards  quantity.  The  producing  districts  in  order  of 
importance  are  Bohemia,  Styria,  Moravia,  and  lower  Austria.  The 
product,  however,  is  almost  exclusively  of  the  amorphous  variety. 
Before  the  war  a  large  part  of  the  output  was  exported  chiefly  for 
making  pencils.  Overproduction  has  made  it  possible  at  times  to 
buy  the  Austrian  product  in  the  United  States  below  cost. 

Germany  {Bavaria), — ^The  German  supply  of  graphite  conies  from 
Passau  near  the  Austrian  frontier,  is  of  the  flake  variety,  and  found 
in  decomposed  schist.  It  was  formerly  used  largely  in  the  manu- 
facture of  crucibles,* but  before  the  war  German  crucible  manufac- 
turers used  a  large  amount  of  Ceylon  graphite.  The  decrease  of  the 
German  metal  business  has  greatly  lessened  the  demand  for  cnioiblt> 
This,  combined  with  an  overproduction  and  the  competition  of  the 
cheaper  graphite  from  Madagascar  and  Ceylon,  has  caused  a  serious 
crisis  in  the  Bavarian  graphite  industry. 

OtJier  courUries, — Since  the  exclusion  of  Austria  from  outside 
markets,  Mexico,  Chosen,  and  Italy  have  been  the  principal  source 
of  amorphous  graphite.  The  Mexican  product  is  of  excellent  grade 
and  is  available  in  large  amounts.  The  largest  productive  deposit 
is  owned  by  a  graphite  company  in  Saginaw,  Mich,  (who  ship  the 
crude  ore  from  Mexico  to  Michigan  for  separation).  American 
capital  is  interested  in  most  of  the  other  Mexican  producing  proper- 
ties and  also  in  Canada  and  Chosen  (Korea).  The  product  of  the 
latter  country,  however  (consisting  largely  of  amorphous  but  with 
some  flake),  has  been  largely  shipped  to  England  during  the  war 
period.  The  Canadian  flake  is  similar  to  the  American,  but  mo>t 
of  the  properties  produce  only  one-half  as  much  flake  as  dust.  About 
25  per  cent  of  the  product  is  large  flake,  and  a  large  part  of  the 
remainder  must  be  sold  at  a  reduced  price  as  "foxmdry  plumbago.'' 

Italy  has  become  a  less  important  producer  of  amorphous  graphite 
since  the  war.  The  American  market  has  been  lost,  so  the  product 
is  largely  exported  to  England  and  France. 

Aside  from  the  above-mentioned  countries,  though  graphite 
deposits  have  been  opened  in  various  parts  of  the  world,  none  has 
become  of  more  than  local  importance.  Roimtiania  and  Japan  appear 
to  have  promising  deposits  of  flake  material  that  may  enter  the 
world  market. 
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World's  production  of  natural  graphite,  1914-19 18, 

[In  short  tons.] 


Country. 


United  States  I... 

Ouiada' 

Mexico" 

Italy 

Spain* 

Sweden 

Ceylon  t. 

India 

Japan 

Chosen  (Korea)... 

Madagascar 

Houth  Africa 

Australia 


1914 


Quan- 
tity. 


4, 
1, 
4, 
9, 


Value. 


333  1324, 

648  107, 

aeot  100, 

443!  50, 


118 
303 
075 
051 


15, 


621        4, 
943;1,142, 


140 
000 


« 

12, 
8, 


632,\ 
125'/ 
542 

34 

37 


156,000 


688, 
2. 
4, 


720 
977 
718 


1915 


1916 


Quan- 
tity. 


4, 

?: 

6, 


34, 

i 

7, 
13, 


{ 


717 

636 

681 

806 

36 

96 

441 

78 

734 

767 

063 

41 

77 


Value. 


1429,631 

124,233 

75,000 

40,100 

30 

6,432 

2,509,434 

769 

15,000 

101,011 

1.053,250 

5,856 

144 


Quan- 
tity. 


8,082 

3,955 

5,325 

9,019 

1,367 

214 

37,430 

1,681 

1,261 

18,682 

28,087 

61 


Value. 


8935,471 

325,362 

238,000 

58,349 

1,540 

17,956 

7,298,128 

7,344 

25,903 

243,000 

2,213,000 

8,657 


1917 


Quan- 
tity. 


13,590(11 

4,048 

7,572 
13,357 

2,183 

30,393 

116 

1,308 

7,165 

38,581 

86 

78 


Value 


7, 


167,87* 

402,892 

285,568 

141.900 

981 

32 

071,808 

2,660 


3, 


040,000 

12,596 

97 


1918 


Quan. 
tity. 


988  ff 


12, 
3,115 
5,600 


17,307 


17,637 


Vahie. 


>,  8M,S9t 
248,970 
134,183 


«2,685,00D 


«l,391,O0D 


1  Sales  at  mines. 

*  Exports. 

a  Figures  obtained  from  Spanish  Consular  Reporta. 

*  Estimated. 

Aostria:  No  data.    Production  in  1913,  54,515  short  tons  valued  at  1417,745. 
France:  No  data.    Production  in  1913. 1,316  short  tons  valued  at  S3,320. 
Germany:  No  data.    Production  in  1913, 13,293  short  tons  valued  at  163,308. 


IMPORTS. 


Both  amorphous  and  flake  graphite  are  imported.  Prior  to  1918 
the  imports  of  graphite  ranged  from  six  to  ten  times  the  domestic 
output.  In  1918  imports  reached  the  minimum  ratio  of  one  and  one- 
half  times  the  domestic  production ,  but  in  19 19^  with  the  removal  of 
war-time  restrictions,  they  increased  to  more  than  three  times  the 
domestic  production.  The  principal  source  of  imported  graphite  is 
the  island  of  Ceylon.  Approximately  90  per  cent  of  this  Ceylon  ma. 
terial  has  been  used  in  the  manufacture  of  crucibles.  Amorphous 
graphite,  formerly  imported  in  large  amounts  from  Korea  (partly 
via  Japan),  has  been  replaced  by  similar  material  obtained  from  Mex- 
ico. Before  the  war  the  Mexican  product  was  imported  chiefly  for 
making  pencils. 

The  import  statistics  show  the*  effects  of  war  conditions  and  the 
rearrangement  of  trade  routes.  The  later  increase  of  imports  from 
France  are  wholly  of  Madagascar  origin,  while  the  graphite  attributed 
to  Great  Britain  had  its  origin  in  Ceylon.  Since  the  imports  credited 
to  Canada  in  1914  and  1915  were  in  excess  of  the  Canadian  production 
in  those  years,  it  is  probable  '*  that  they  include  a  certain  amoimt  of 
Ceylon  graphite. 

The  Ceylon  product  is  imported  largely  for  its  special  qualities. 
Its  lump  form,  purity,  and  the  unusual  care  given  to  its  grading  and 
blending  make  it  especially  suitable  for  making  crucibles.     Much 


i>  Ferguson:  Mineral  Resources,  1917,  U.  8.  Geological  Survey. 
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of  the  Madagascar  product  needs  to  be  refined  after  arriving  in  this 
country.  Madagascar  flake  is  not  as  satisfactory  as  the  Ceylon 
material  and  competes  with  domestic  flake  chiefly  because  of  its 
lower  price.  Among  amorphous  graphite  imports,  the  Mexican 
graphite  is  preferred  for  pencil  making  to  similar  grades  produced 
in  the  United  States.  Imports  from  Korea  and  certain  European 
countries  are  strictly  competitive  with  the  domestic  product.  Aus- 
trian and  other  European  graphite  imports  normally  can  not  be 
sold  here  in  competition  with  the  cheap  Korean  (Chosen)  and  Mexican 
supplies  and,  even  before  the  war,  had  practically  disappeared  from 
the  American  market. 

Graphite  imported  for  consumption  into  the  United  States. 


Calendar  year. 


19071 

igos* 

19091 
1910.. 
1911.. 
191?.. 
1913.. 


Quantity. 

Value. 

Short  tofu. 

23,939 

11,777,389 

11,456 

762,367 

21,267 

1,854,459 

25,305 

1,872,592 

20.701 

1,495,729 

25,642 

1,709,337 

28,880 

2,109,791 

Qalendar  year. 


1914 
1915 
1016 
1917 
1918 
1919 


Quantity. 


Short  Unu, 
21,990 
23,075 
42,980 
42  577 
19,090 
26,626 


Value. 


fl,8S6,aOi 
2,341.10 
7,279,884 
8,061,981 
2,«3,3S0 
2,978,095 


1  Figures  from  Mineral  Industry. 

Graphite  imported  into  the  United  States,  by  countries. 

[Calendar  years.] 

SHORT  TONS. 


Country  of  origin. 


Ceyion 

Madagascar 

Canada 

Braxll 

Mexico 

Japan  and  Korea. 

lUly 

Austria 

Other  countries... 


Total. 


1913 


16,996 


1,662 


4,435 

4,170 

236 

660 

720 


1914 


8,882 

349 

1,806 


4,260 

6,327 

254 

78 
47 


28,879  I      22,002 


1915 


14,491 
1,468 
2,995 


1,680 
2,373 

27 


41 


23,075 


1916 


26,232 
1,631 
4,127 

5,831 

6,375 

151 


169 


43,017 


1017 


24,575 
4,393 
3,476 
18 
7,570 
2,462 
115 


42,609 


1918 


9,020 

9?0 

8,084 

45 

5,600 

568 

17 


185 


19,498 


1919 


17,! 

1,504 

1,504 

1 

5,506 

110 

22 


26^610 


VALUE. 


Ceylon 

Mada?a:i!car 

Canada 

Brazil 

Mexico 

Japan  and  Korea . . 

Itolv 

Austria 

All  other  countries. 


Total. 


11,674,764 


98,665 


198,000 

58,199 

4,061 

9,957 

66,145 


2,109,791 


40811 


1972, 
38,704 
92,536 


190,075 

96,433 

3,203 

1,258 

3,644 


1,398,261 


1,826,238 
184,^7 
116,407 


75,000 

35,292 

vv4 


3,165 


21,484 


2,241,163,  7,279,883 


86, 356, 532  87, 170, 208182, 397, 735*82, 

241,863  1,057,081  265,338 

314,177  349,034  236,236 

75  4,380  7,351 

238,000  285,568  134,183 

103,619  83,558  24,456 

4,133  3,002  628 


67 


26,550 


8,961,968 


3,002,475 


580,281 
205^350 
102;  163 
217 
135,464 
5,211 


2,977,349 
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Graphite  imported  into  the  United  States ,  by  countries — Continued. 

(Calendar  years.] 
VALUE  PER  TON  AND  PERCENTAGE  OF  TONNAGE,  TO  WHOLE  AMOUNT  IMPORTED. 


, 

1913 

1914 

1915 

1916 

Country  of  origin. 

Value. 

Per 
cent. 

Value. 

Per 
cent. 

Value. 

Per 
cent. 

Value. 

Per 
cent. 

C«vlon 

S79.54 

68.85 

8109.50 

110.90 

51.24 

40.37 
1.50 
8.31 

1126.03 

125.38 

38.87 

62.80 

6.36 

12.98 

$242.32 
148.30 
76.13 
75.00 
44.64 
19.28 
27.37 

60.98 

Madaeascar 

3.79 

Canada 

50.40 

6.76 

9.60 

Brazil 

Mexico 

44.64 
13.96 
17.21 
15.09 
91.86 

15.36 

14.44 

.82 

2.28 

2.49 

44.63 
15.24 
12.61 
16.13 
77.53 

19.36 

28.76 

1.15 

.35 

.21 

44.64 
14.87 
36.86 

^28 

10.28 

.12 

12.39 

J»T4P  and  Korea 

12.50 

lUly 

Austria 

.35 

Oth^r  coantries  .  X  . 

77.20 

.18 

127.12 

.89 

Total 

100.00 

100.00 

100.00 

100.00 

1917 

1918 

1919 

Country  of  origin. 

VahM. 

Per 
cent. 

Value. 

Per 
cent. 

Value. 

Per 
cent. 

Ceylon 

1292.13 

240.63 

100.41 

343.33 

37.73 

33.94 

36.89 

57.68 

10.81 

8.16 

.04 

17.78 

6.78 

.27 

$365.56 
373.54 
76.60 
163.36 
23.96 
43.05 
37.00 

46.31 

4.97 

15.82 

.23 

28.72 

2.91 

.09 

$140.86 
136.64 
67.93 
217.00 
24.60 
20.19 
30.14 

67.51 

MtdafBfficmr...... 

6.66 

Canada...  .x 

6.65 

Brazil 

Mexico 

30.60 

.43 

Italy !,!!.!!.!!!!!!!!!!; 

.08 

Other  oonntriefi 

143.66 

.95 

• 

Total 

100.00 

100.00 

100.00 

FBIGES. 

On  account  of  its  qualities  and  reputation,  Ceylon  graphite  has 
always  commanded  the  highest  price  of  all  grades,  and  since  the 
difRculty  of  shipment,  due  to  war  conditions,  its  prices  have  been 
relatively  higher  in  comparison  with  other  kinds  of  flake.  The  average 
price  before  the  war  was  10  cents  per  pound  for  lump,  6  cents  for  chip, 
and  4  cents  for  dust.  There  was  a  sharp  increase  in  1913  (about 
30  per  cent),  ue  chiefly  to  severe  floods  on  the  island  and  to  in- 
creased mining  cost,  but  in  1914  prices  returned  to  about  the  normal 
level.  In  1915  prices  of  Ceylon  flake  rose  very  rapidly.  On  account 
of  the  submarine  menace  in  the  Mediterranean,  shipments  could  no 
longer  go  by  way  of  the  Suez  Canal  and  had  to  round  the  Cape  of 
Good  Hope.  The  freight  increased  first  to  three  times  and  later  to 
nearly  six  times  its  former  level.  The  highest  prices  of  Ceylon  flake 
reached  during  the  war  were  30  cents  a  pound  for  lump,  22  cents  for 
chip,  and  14  cents  for  dust.  In  spite  of  the  embargoes  placed  upon 
the  material  there  was  at  no  time  any  great  shortage  of  the  Ceylon 
material,  and  the  policy  of  the  War  Industries  Board  in  ordering  the 
substitution  of  a  certain  amount  of  domestic  flake  for  overseas  product 
in  making  crucibles  resulted  in  a  conservation  of  stocks.  In  January, 
1919,  lump  was  quoted  at  18  cents,  chip  14  cents,  and  dust  11  cents 
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per  pound.  (All  these  prices  are  f .  o.  b.  New  York  and  include  excess 
freight  charges  and  war-risk  insurance.)  But  in  June  (1919)  the  best 
grades  of  Ceylon  were  quoted  at  12J  to  12f  cents  per  pound;  other 
grades  were  nominal. 

Prices  of  imported  Ceylon  for  crucible  manufacture, 
[Avenge  prices  in  cents  per  pound  paid  by  crucible  makers.] 


Kinds  or  grades. 


Ordinary  lump  (ap* 
proximately  90  per 
cent  graphitic  car- 
bon): 

Best 

Medium , 

Poor 

Chip  (approximately 
80  per  cent  graph- 
itic carbon): 

Best , 

Medium , 

Poor , 

Dust  (approximately 
70  per  cent  graph- 
itic carbon): 

Best 

Medium , 

Poor , 

nyingdust: 

Best 

Medium 

Poor 


10111 


Ol     ft 

n  V 
7-8 
6-7 


6H5f 

4  -5 

3*-» 


H 


19121 


8i-10 
7-8 
64-7 


61-7 

at  41 


8  - 
21- 2| 

11- 2] 

2-2i 
11-2 

iJ-U 


1913* 


9^-11 
74-  9 
6(-8 


7^10 

4-84 

4-7 


4-6J 

3-4 

2-3 

34-34 

2-3 

14-2 


19141 


84-lOi 

7-9 

6-8 


7-9 
6-8 
4-7 


8-4 
2-3 

24-84 

2-3 

14-2 


1915  > 


9-22 

7H5 
6  -12 


7-15 
6-13 
5-10 


5-7J 

4-6 

3-6 

3-5 
24-4 
2-3 


1916* 


26  -28 


10-20 


10^12 


(•) 


1017  « 


1918' 


2»-ao 


18 


1»-21 


14 


11-12 


11 


(•) 


(•) 


1  Mineral  Resources,  U.  8.  Geological  8un-ey. 

>In  general,  the  lower  fieure  is  the  price  In  January  and  the  higher  that  for  December.    Prices  roM 
quite  steadily  throughout  tne  year. 
>  From  Mineral  Industry.    Prices  fairly  steady. 
I  March  quotation,  ex-dock  New  York.    Similar  quotations  with  few  sales  continued  into  191S. 

•  Quotations  at  end  of  year. 

•  No  longer  on  market. 

The  average  price  of  plumbago  f.  o.  b.  ship  from. Ceylon  in  1918 
was  $r03  per  ton,  or  5.15  cents  per  pound  (Ceylon  Blue  Book,  1918), 
as  compared  with  $85  per  ton,  or  4.25  cents  per  pound  for  the  first 
aix  months  of  1919  (taken  from  Cej^lon  customs  returns  June,  1919, 
p.  117).  Department  of  Commerce  Reports  of  November  4,  1919, 
show  prices  of  August  27,  1919,  to  be  for  Ceylon  lump,  $85  to  $175  per 
ton ;  Ceylon  chips,  $65  to  $105  per  ton ;  Ceylon  dust,  $25  to  $55  per  ton : 
flying  dust  as  low  as  $15  per  ton.  Prices  quoted  by  Engineering  and 
Mining  Journal,  December  10,  1919,  are:  Ceylon  lump,  15  to  16  cents 
per  pound;  Ceylon  chip,  11  to  12  cents  per  pound;  Ceylon  dust,  8-9 
cents  per  pound.  The  increase  has  been  due  to  the  increased  pre- 
mium on  rupee  exchange  and  high  freight  rates. 

There  have  been  until  recently  no  regular  quotations  for  other 
grades  of  graphite.  Madagascar,  domestic,  and  other  material  were 
sold  on  the  basis  of  supply  and  demand  for  the  individual  product, 
although  the  general  market  exhibits  the  same  tendencies  as  the 
Ceylon  market.  The  Engineering  and  Mining  Journal  quoted  on 
July  17,  1920: 
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Crucible  flake,  85  per  cent  carbon  content,  8  cents  per  pound;  88  per  cent,  9i  cents; 
90  per  cent,  lOJ  cents;  all  f.  o.  b.  New  York;  80  per  cent,  5  cents;  90  per  cent,  10 
cents;  30  per  cent  (dust  polish  grade),  1  cent;  50  per  cent  (dust  facing  grade),  2  cents; 
{.  o.  b.  Ashland,  Alabama;  Mexican,  amorphous,  $45  to  $55  per  short  ton;  Korean, 
3^  cents  per  pound;  Madagascar,  8  cents;  Ceylon,  4}  to  15}  cents. 

It  is  reported  that  large  tonnages  of  Madagascar  were  offered  in 
April,  1919,  at  7  cents  New  York,  but  with  few  sales. 

Prices  quoted  July,  1919,  for  90  per  cent  carbon  material  f.  o.  b. 
ship,  Madagascar,  averaged  550  francs  per  metric  ton,  or  $0,048  per 
pound  at  the  normal  rate  of  exchange  ($1  =  5.181  francs),  with  an 
increase  or  reduction  of  15  francs  ($2.90)  for  each  per  cent  above  or 
below  the  base. 

Average  annual  prices  for  several  grades  of  domestic  and  foreign 
material  for  the  domestic  market  are  tabulated  below: 


Prices  of  natural  domestic  graphiU. 
[Cents  per  pound  f.  o.  b.  mines.^] 


Year. 

No.l 
flake. 

No.  2 
flake. 

Inferior 
flake. 

Dust. 

Amor- 
phous. 

IMO 

6-8J 
6-7 

6-7 
6-8 
6|-8 

7-10 

10-16 
12-18 
16  -17} 

i-3 

2*-8i 

IWl 

4-6 
4-6§ 

2J-4 
2J-4 

1912 

1913 

1914 

1915 

1916 

1917 

9^-12 
10-13 

6-10 
7-10 

(•r 

1918 

ICisoellaneous.i 


1.3- 


1|   (Mexican  amorphous), 

1.275  (Chosen). 
1.25  (Chosen). 
1-1|  (Chosen). 
4-6  (Mexican),  a  few  grades  8, 5- 

7.5  (Madagascar),  IJ  (Chosen). 
6    to    11-12    Madagascar,   4^.5 

(Mexican),  1.2&-2.5  (Chosen). 


^  From  data  collected  by  U.  8.  Geological  Survey. 

«  At  New  York. 

>  25  to  30  per  cent,  1  cent  per  pound;  85  to  90  per  cent,  12  cents  per  pound. 

Schedule  of  prices  adopted  by  the  Graphite  Producers*  Association  of  Alabama.^ 


(Irade. 

Per  cent 
carbon. 

Price  per 
potmd. 

No.  1  flake 

90 
85 
80 

Centa. 
10 

No.  2  flake 

No.  3  flake 

Per  cent  carbon. 

1 

Price  per 
pound. 

Per  cent  carbon 

• 

Price  per 
pound. 

25  to  30 

Centa. 

3 

4 

60  to  65 

cma. 

5 

6 

7 

30  to  35 

65  to  70 

35  to  40 

70  to  75 

40  to  45 

75  to  80 

45  to  50 

80  to  85 

•1 
10 

50  to  55. 

85  to  90 

12 

55  to  80 

1  Mineral  Industry,  1918.    Ene.  Min.  Jl.,  vol.  107,  No.  194  (1919). 

>  With  1  cent  added  per  pound  for  each  par  oeflt  above  85  per  cent. 

*  With  one-half  cent  added  per  pound  for  each  per  cent  above  80  per  cent. 
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Valuation  of  all  grades  of  foreign  graphite. 
(Valtiatlon  of  domesUo  natnral  and  artificial  graphite  in  oents  per  pound.] 


Year. 

Ceylon.! 

Mada- 
gascar.i 

Chasen.1 

Mexioo.i 

Canada.* 

Domes- 
tic.* 

Arti«- 
ciaL> 

1910 

4.90 
&.20 
5.30 
5.00 
5.50 
5.90 
8.40 
10.30 
11.30 
6.18 

7.19 

1911 

4.30 

4.10 

4.90 

5.50 

6.30 

M2.00 

14.60 

13.20 

7.18 

0.74 

.70 

.70 

.76 

.74 

.fi6 

1.70 

»2.15 

•  1.46 

3.W 
2.30 
2.20 
2.20 
2.20 
2.20 
1.90 
1.20 
1.23 

1.70 
2.30 
3.00 
2.60 
1.90 
3.80 
5.00 
3.80 
3.40 

6.34 

1912 

6.44 

1913 

7,14 

1914 

&50 
6.30 
7.40 
12.00 
13.60 
6.83 

6.<B 

1915 

«1.<^ 

1916 

1917 

1918 

1919 

I  Calculated  Itom  import  valuations  calendar  year  totals  of  all  classes  of  graphite. 

*  Mineral  Resources. 

*  From  Mineral  Industry.    Prices  previous  to  1016  Include  electrodes:  Ibr  1915  and  ]atcr, 
graphite  only. 

4  Increase  dne  partly  to  larger  percentage  of  better  grades. 

*  Includes  Japan. 

COMPETITIVE   CONDITIONS. 

CBT8TALLINX  GRAPHITK. 

In  normal  times  the  domestic  graphite-mining  industry  is  not  in 
a  position  to  compete  successfully  with  unrestricted  imports  from 
Madagascar  and  Ceylon.  The  domestic  product  costs  more  and 
must  be  sold  at  a  lower  price.  In  both  Ceylon  and  Madagascar  the 
deposits  are  of  large  extent  and  so  free  from  impurities  that  com- 
paratively little  treatment  or  refining  is  necessary.  Most  of  the 
domestic  flake  as  found  disseminated  in  low-grade  deposits  requires 
comparatively  complicated  machinery  and  processes  to  prepare  it 
for  market.  It  has  the  further  disadvantage  of  being  thinner.  The 
Ceylon  graphite  especially  has  had  some  technical  and  much  popular 
reputation  as  being  more  desirable  for  making  crucibles.  At  present 
Alabama  flake  producers  contend,  and  are  seeking  to  establish,  that  war 
experiments  have  shown  that  such  a  reputation  and  its  resulting  <  if- 
f erential  in  prices  are  unwarranted,  so  far  as  their  product  is  concerned. 

In  the  Far  East  labor  is  much  cheaper  than  in  the  United  States 
and,  by  virtue  of  the  natural  advantages  of  the  deposits,  there  is 
no  difficulty  in  producing  in  quantity. 

In  spite  of  the  great  distance  from  the  American  market,  grapnite 
from  these  islands  has  been  sold  continually  in  the  United  States  at 
prices  that  allowed  no  profit  to  domestic  producers.  Before  the  war 
the  highest  grade  of  Ceylon  graphite  was  sold  in  New  York  at  less 
than  10  cents  a  pound,  as  against  a  maximum  of  about  8  cents  for 
domestic  flake.  The  gradual  exhaustion  of  the  deposits  and  the 
increasing  cost  of  production  in  Ceylon  are  more  than  offset  as  far 
as  the  domestic  market  is  concerned,  by  the  rapid  development  of 
Madagascar  deposits.  Canada  is  the  only  other  country  from  which 
flake  graphite  is  imported,  but  the  amount  is  too  small  to  exert  any 
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marked  influence  on  the  domestic  market  and  its  quality  is  similar 
to  that  of  the  American  product. 

Many  of  the  Alabama  plants  are  situated  6  to  9  miles  from  railroads 
and  in  a  region  where  wagon  roads  (clay)  are  difficult  to  maintain. 
For  certain  companies^  therefore,  the  transportation  problem  is 
serious.  But  the  grayest  handicap  is  the  universally  low  grade  of 
the  deposits.  Even  if  a  price  of  10  cents  per  pound  can  be  obtained 
for  No.  1  flake — ^nearly  50  per  cent  higher  than  before  the  war — 
only  the  most  efficient  plants  wiU  be  able  to  survive.  Improvements 
in  treatment  of  ore  and  refining  of  the  product  are  strengthening  the 
position  of  the  producers,  and  the  possible  establishment  of  plants 
for  the  manufacture  of  finished  graphite  products  close  to  the  mines 
and  the  consequent  ready  sale  of  by-products  (No.  2  flake  and  dust) 
would  be  of  even  more  assistance;  but  it  is  by  no  means  probable 
that  the  industry  can  maintain  itself  against  the  competition  of  the 
foreign  producers  who  have  better  natural  resources  and  lower  priced 
labor. 

Costs  of  New  York  and  Pennsylvania  producers  are  reported  to  be 
practically  the  same  as  to  those  of  Alabama,  chiefly  because  most 
plants  have  just  begun  producing;  but  for  the  future  the  industry  in 
these  States  has  a  distinct  advantage  over  the  Alabama  production 
because  of  the  better  grade  of  the  deposits  and  greater  ease  of  access. 
The  slight  advantage  of  underground  mining  as  compared  with  meth- 
ods of  the  southeastern  section  is  a  minor  factor.  The  Texas  industry 
is  favored  by  nature  to  an  even  greater  d^ree.  Its  main  handicap  is 
the  lack  of  outlet  for  by-product  grades  of  flake. 

The  following  statements  made  by  Dub  '^  reflect  the  status  of  the 
flake  mining  industry  in  this  country: 

For  domestic  flake  graphite  the  supply  exists  and  can  be  obtained.  If  the  demand 
can  be  created  and  extended  by  scientific  rather  than  by  artificial  means,  the  supply 
will  be  forthcoming  whenever  the  price  is  high  enough  to  justify  production. 

With  the  resumption  of  peace-time  activities  the  demand  for  crucibles  and  other 
praphite  products  will  probably  slacken.  This  will,  of  course,  react  upon  the  do- 
mestic graphite  mining  industry.  To  be  independent  of  foreign  graphite,  the  use 
of  100  per  cent  domestic  flake  in  crucibles  will  have  to  be  developed  if  the  graphite 
crucible  continues  as  a  medium  for  melting  alloys  of  all  kinds.  It  is  possible,  of 
course,  that  the  use  of  some  refractory  other  than  graphite,  or  the  extended  use  of 
melting  furnaces  requiring  no  crucibles  may  develop  to  such  a  point  as  to  make  present 
practice  obsolete. 

The  average  carbon  content  of  domestic  graphite  deposits  will  not 
exceed  5  per  cent.  The  average  percentage  of  carbon  in  the  Ceylon 
ore  may  be  as  much  as  50  per  cent,  while  the  Madagascar  graphite 
runs  from  30  per  cent  carbon  in  ore  from  the  plateau  section  to  60 
per  cent  carbon  for  the  loWland  district."    The  average  carbon  con- 

"  Bub,  Geo.  D.:  Preparation  of  Cnidble  OrapUte,  Bureaa  of  Mines,  War  Minerals  Investigation. 
"U.  8.  QeoloKical  Survey.  Graphite  in  19I& 
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tent  of  the  graphite  bodies  of  Norway,  Sweden,  Greenland,  Spain, 
and  Korea  is  reported  as  20  per  cent." 

Brass  and  steel  manufacturers  are  changing  their  practice  in  the 
use  of  graphite  crucibles  by  substituting  electric  furnaces  for  graphite 
crucible,  fusions.  In  the  nonferrous  metal  industries  the  year  1919 
was  characterized  by  a  wide-spread  introduction  of  electric  melting 
furnaces  in  place  of  melting  in  crucibles  or  open  combustion  furnaces. 
Fifty  or  more  electric  furnaces  were  erected  in  a  single  brass-making 
city  (Bridgeport,  Conn.)  and  the  other  brass  makers  in  the  country 
are  either  looking  on  with  interest  or  already  determined  to  follow 
suit.  It  is  possible  that  the  crucible  may  eventually  be  eliminat'ed 
from  the  brass  industry.  The  growth  of  the  electric  process  of  steel 
making  during  the  last  few  years  has  resulted  in  the  abandonment  of 
crucible  methods  in  the  steel  industry  also.  Crucible  manufacturers 
state  that  if  a  duty  is  placed  on  crude  graphite  the  crucible  business 
will  be  placed  at  a  further  disadvantage  in  competition  with  other 
methods  of  melting  metals. 

AMORPHOUS  ORAPHITB. 

The  production  of  natural  amorphous  graphite  has  never  been  an 
important  industry  in  the  United  States.  It  has  to  meet  the  com- 
petition not  only  from  foreign  producers  but  also  from  the  by- 
products of  flake  mining,  as  well  as  the  more  serious  production  of 
artificial  graphite.  There  was  little  stimulus  given  this  production 
during  the  war,  and  its  aftei^war  problems  are  no  more  complicated 
than  were  the  prewar  conditions.  Both  Chosen  and  Mexico  have 
larger  and  higher  grade  deposits,  but  are  handicapped  by  their 
greater  distance  from  the  market.  In  the  case  of  this  relatively 
cheap  commodity  transportation  charges  are  a  more  important 
factor  than  in  the  case  of  the  more  costly  crystalline  grades. 

ARTIFICIAL  ORAFHITE. 

Artificial  graphite  and  graphitized  carbon  manufactures  require 
mention,  since  they  are  competitive  with  natiu^al  grades.  The  Ameri- 
can industry  is  large,  important,  and  highly  integrated.  In  view  of 
the  comparatively  low  value  of  the  product,  the  acquired  skill  required 
in  the  manufacture,  and  the  enterprise  of  its  management,  it  is  appar- 
ently proof  against  foreign  competition  in  the  American  market  and 
is  reaching  out  into  the  export  field. 

TARIFF  HISTORY. 

Graphite  has  been  on  the  free  list  under  the  name  of  plxunbago 
since  1872.  From  1846  to  1872  there  was  a  duty  ranging  from  20 
per  cent  to  $10  per  ton  on  the  article  as  ^'plumbago  or  black  lead." 

»H.  B.  Johnson,  Tariff  Hearings,  Sept.  36-27, 19191 
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COURT   AND   TREASURY  DECISIONS. 

An  article  of  earth,  slate,  and  shale,  together  with  plumbago  or 
black  lead  was  held  dutiable  as  a  '^  mineral  and  bituminous  sub- 
stance in  a  crude  state,  n.  s.  p.  f."  at  20  per  cent  ad  valorem  under 
section  20  of  the  act  of  March  2,  1861,  imless  *' approximating  in 
value  to  plumbago,"  in  which  case  it  was  classified  as  plumbago  at 
$10  per  ton  under  section  8  of  the  act  of  July  14,  1862,  by  virtue 
of  section  20  of  the  act  of  August  30,  1842.  (Dept.  Order  (1870), 
T.  D.  691.) 

Powdered  plumbago,  although  having  imdergone  a  process  of 
refinement  for  removal  of  iron,  lime,  or  other  foreign  substances 
present  in  the  crude  article  as  taken  from  the  mines,  was  held  to  be 
plumbago  within  section  5  of  the  act  of  June  6,  1872,  and  accord- 
ingly exempt  from  duty.  (Dept.  Order  (1873),  T.  D.  1627.)  But 
blocks  of  plumbago  with  other  ingredients  were  held  dutiable  at 
20  per  cent  as  an  imenumerated  manufactiu'e  and  not  exempt  from 
duty  as  plumbago.     (Dept.  Order  (1874),  T.  D.  1947.) 

So-called  old  broken  crucible  shells,  parts  of  crucibles,  com- 
posed chiefly  of  plumbago  and  imported  for  the  piu'pose  of  recovering 
the  plumbago,  were  held  not  exempt  from  duty  as  plumbago  under 
paragraph  579  of  the  act  of  1913,  but  dutiable  as  waste,  n.  s.  p.  f., 
under  paragraph  384.     (Dec.  Treas.  Dept.,  Apr.  18,  1918.) 
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MAGNESITE. 


SUMMARY. 

Importance  of  the  Industry. 

The  essential  use  of  magnesite  is  in  metallurgy,  as  a  refrajCtory 
material  for  lining  open-hearth  steel  furnaces;  welding,  heating  and 
meitmg  furnaces;  reverberatories;  settlers  and  furnaces  for  refining 
lead:  copper  converters;  and  electrical  furnaces.  There  is  no  satis- 
factory substitute  for  magnesite  brick,  but  dolomite,  slag,  or  Canadian 
high-lime  magnesite  are  being  used  as  substitutes  for  magnesite 
o^rain.* 

The  use  of  magnesite  extends  into  indiistries  manufacturing  Sorel 
cement,  sanitary  flooring,  wall  plaster,  wood-pulp  paper,  fire-resisting 
paint,  heat-insulating  material,  chemical  salts  and  metallic  mag- 
nesium. These  same  products,  however,  can  be  made  from  other 
magnesian  rocks,  such  as  dolomite,  and  are  frequently  so  prepared. 

Foreign  and  Domestic  Resources. 

United  States  magnesite  resources  are  substantial,  conservative 
estimates  placing  known  reserves  at  8,000,000  tons.  The  enormous 
deposits  of  Austria-Hungary  with  over  120,000,000  tons  in  reserve, 
have  long  been  the  main  supply  for  the  world^s  requirements.  The 
magnesite  of  Austria  has  just  the  right  proportion  of  iron  in  its  com- 
position to  give  a  desired  bonding  action.  None  of  the  American 
material,  so  far  discovered,  contains  quite  the  requisite  amount  of 
iron,  although  the  Washington  deposits  approximate  the  Austrian 
material,  and  with  the  addition  of  small  amounts  of  iron  are  proving 
a  satisfactory  substitute. 

Domestic  Supplies. 

The  magnesite  business  has  expanded  from  an  insignificant  pre- 
war status  to  a  capacity  amply  sufficient  for  this  coimtry's  require- 
ments, 95  per  cent  of  which  were  formerly  satisfied  from  the  Teutonic 
nations.  Two  companies  operating  in  the  State  of  Washington,  and 
some  seven  smaller  plants  in  California,  left  from  a  former  two 
dozen,  contributed  to  the  162,000  tons  produced  in  1919. 

FUTUBE   COMPBTmVE   CONDITIONS. 

The  magnesite  industry  is  threatened  by  severe  competition  within 
the  country  as  well  as  from  without.     There  sprang  up  as  a  war 

1  Material  for  ftumace  bottoms. 
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development  the  use  of  burnt  dolomite  among  eastern  metallur- 
gical plants.  This  has  made  great  inroads  into  the  former  marke: 
for  magnesite.  A  half  dozen  plants  east  of  the  Mississippi  are  turning 
out  a  dolomite  refractory  which,  with  the  magnesite  of  Washington, 
has  been  entirely  replacing  the  former  importation  of  Austrian  mag- 
nesite, although  Canadian  magnesite  still  enters. 

With  the  free  importation  of  magnesite,  Canadian,  Grecian,  and 
Austrian  material  m^  probably  supply  the  eastern  United  Stat^ 
market.  A  western  prewar  market  existed  for  a  small  amount  of 
magnesite  in  the  manufacture  of  plaster,  paper,  flooring  and  refractory 
material,  and  this  demand  will  continue  to  be  met  by  California  and 
Washington  producers. 

The  magnesite  business  requires  costly  mechanical  equipment. 
Two  large  modem  plants  have  been  installed  in  Washington. 
When  the  armistice  was  signed  the  Washington  and  California  invest- 
ments had  brought  the  industry  to  a  point  where  the  production  of 
high  grade  magnesite  was  about  to  allow  the  return  of  a  reasonable 
profit  at  then  existing  prices.  The  present  producers  of  Americ&n 
magnesite  maintain  that  if  they  can  continue  for  two  or  three  years, 
experience  will  enable  them  both  to  improve  the  standard  which 
Austrian  magnesite  had  established,  and  to  lower  their  own  costs  by 
large  operations  and  technical  progress. 


THE  MAGNESITE  INDUSTRY. 

Tariff  act  of  1913,  paragraph  539: 
"Magnesite,  crude  or  calcined,  not  purified/'  free. 

MABKET   GRADES   AND   USES. 

Magnesite  is  marketed  either  (1)  crude  or  (2)  calcined.  Crude 
magnesite  is  the  material  as  mined  except  that  it  may  be  sorted  or 
undergo  a  simple  cleaning  operation  to  remove  admixed  rock  waste. 
A  very  small  use  of  the  crude  material  is  as  a  substitute  for  barite  in 
paint  manufacture.  Some  is  made  into  magnesium  salts;  but  prac- 
tically all  the  product  is  calcined;  yielding,  according  to  the  tempera- 
ture, either  caustic  or  dead-burned  magnesia. 

(a)  Caustic  magnesia  (moderate  temperatures)  is  magnesite  from 
which  most  of  the  carbon  dioxide  is  driven  off,  but  from  3  to  8  per 
cent  is  intentionally  left  in  the  residue.  In  this  form  the  residual 
magnesia  combines  readily  with  water  and  carbon  dioxide  in  the  air 
(compare  quicklime)  and  with  various  acids  for  the  manufacture  of 
salts.  Mixed  with  magnesium  chloride  (which  may  be  made  from 
magnesite  and  muriatic  acid,  but  which  is  generally  derived  as  a 
by-product  in  salt  manufacture),  caustic  magnesia  is  made  into  Sorel 
C'oxychloride")  cement.  This  mixture,  generally  modified  by  the 
addition  of  various  filler  materials  (wood  flour,  cork,  talc,  silica, 
asbestos,  clay,  marble,  dust,  sand,  etc.)  together  with  suitable  coloring 
matter  is  sold  imder  various  trade  names.  It  is  one  of  the  best 
floorings.  The  use  of  magnesite  cement  in  floors  and  as  stucco  and 
wall  or  outside  plaster  is  gaining  importance.  It  sets  much  quicker 
than  Portland  cement  and  has  the  peculiar  advantage  of  great 
resiliency.  As  the  determining  factor  in  ordinary  floors  is  the  de- 
flection imder  load,  the  large  deflections  possible  with  this  material 
permit  lighter  and  cheaper  building  frame  construction.  Calcined 
magnesia  is  also  used  in  making  magnesium  bisulphite  for  disinte- 
grating wood  pulp  in  paper  making.  It  is  highly  probable  that  the 
consumption  of  caustic  magnesia — now  estimated  at  40,000  to  50,000 
tons  per  year — ^will  grow  to  a  tonnage  equal  to  that  of  the  refractory 
or  dead-bumed  magnesia.  The  utility  of  caustic  magnesia  in  the 
building  and  flooring  trades  is  expanding. 

(6)  Dead-bumed  magnesia  (heated  to  incipient  fusion)  is  magnesite 
from  which  the  last  traces  of  carbon  dioxide  have  been  removed.  In 
this  state,  it  will  not  slake  or  combine  with  chemicals.  It  is  largely 
used  for  basic  open-hearth  steel  furnaces,  converters,  and  kilns  for 
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sulphuric  acid  (pyrites)  burning,  and  in  electric  furnaces.     Dead- 
burned  magnesia  comes  in  the  form  of  brick  and  grains. 

The  prmcipal  use  of  magnesite  is  in  the  making  of  refractory  brick, 
in  general  use  throughout  the  world  in  the  linings  of  metallurgical 
furnaces  wherein  the  smelting  and  refining  of  steel,  copper,  lead,  and 
other  metals  is  carried  on.  For  this  particular  purpose  there  •^t*c  no 
entirely  satisfactory  substitutes,  and  only  the  highest  quality  of  mag- 
nesite itself  can  be  used  for  certain  parts  of  the  work. 

(c)  Carbon  dioxide  may  be  saved,  but  only  when  caustic  product  is 
to  be  made.  The  character  of  the  calcination  for  the  production  of 
dead-burned  magnesite  is  not  suited  to  the  recovery  of  gas. 

(d)  Metallic  magnesium,  magnesium  oxide  and  salts  are  rarely  made 
from  magnesite.  In  most  cases  a  supply  of  by-product  magnesium 
chloride  is  more  cheaply  available  and  the  use  of  magnesite  for  the^e 
piu^poses  is  exceptional.  Magnesia  for  chemical  and  medicinal  use. 
as  well  as  pipe  covering  material,  light  carbonate  and  other  products 
come  in  this  class. 

SUBSTITUTES. 

High  magnesian  dolomite  is  a  material  that  has  proved  to  be  a 
fairly  satisfactory  substitute  for  magnesite  in  many  classes  of  metal- 
lurgical work.  In  1913,  178,530  tons  of  calcined  magnesite  were 
consumed  in  the  United  States;  in  1917,  177,524  tons.  Steel  manu- 
facturers substituted  dolomite  for  magnesite  in  a  large  part  of  the 
war  installations.  Dolomite  is  much  cheaper  and  far  more  widelv 
distributed  than  magnesite,  but  is  not  so  refractory.  Slight  changes 
(high  lime  slags)  in  f\u*nace  processes  are  often  necessary  in  using  this 
material.  The  first  successful  bottoms  used  in  the  basic  open-hearth 
steel  furnaces  were  made  of  burned  dolomite,  rammed  in  w^ith  tar. 
but  new  bottoms  of  dead-burned  magnesite,  later  installed,  gave 
much  better  results.'  Dolomite  is  now  used  to  the  extent  of  40  to  70 
pounds  per  ton  of  steel,  as  patching  material  at  the  slag  line  and  other 
parts  of  the  furnace  bottom  that  become  eroded.  Magnesite  is  usal 
in  making  up  new  bottoms  and  for  patching  big  holes  that  may  wear 
at  bottom  and  at  critical  points  of  the  furnace.  Dolomite,  on  account 
of  its  cheapness  and  the  satisfactory  results  obtained,  will  always 
have  a  considerable  use  for  patching  in  preference  to  magnesite  where 
an  inferior  refractory  material  will  answer.  Bauxite  is  another  hasic 
refractory  material  and  may  take  the  place  of  magnesite  in  certain 
classes  of  metallurgical  work.  Patented  products  consisting  of  dolo- 
mite treated  with  furnace  dust  and  roasted  ^*kendymag,"  *'syndolag,' 
and  "magnibrent*' — have  come  into  more  or  less  satisfactory  use  at 
steel  plants. 

s  Carnegie  Steel  Co. 


MAGNESITE. 


99 


TARIFF    CLASSIFICATIONS. 

Both  caustic  and  dead-bumed  magnesite  are  included  as  "  cal- 
cined"  not  purified  and  are  classed  with  crude  magnesite  under  para- 
graph 539  on  the  free  list  (act  of  1913).  Magnesite  brick  (par.  71) 
liffers  from  dead-burned  magnesite  only  in  having  been  molded 
uto  definite  forms  subsequent  to  calcination. 

In  the  chemical  schedule  (par.  42)  "magnesia:  Calcined  and  car- 
3onate  of,  precipitated''  are  listed  as  dutiable,  while  conceivably 
:hese  products  accord  closely  in  chemical  composition  with  calcined 
ind  crude  magnesite.  The  intent  of  the  act  is  clear  in  that  they  are 
generally  purer)  products  produced  by  chemical  processes  from  mag- 
icsium  salts,  especially  those  from  Stassfurt,  Germany. 


DOMESTIC   PRODUCTION. 

The  maximum  domestic  production  of  magnesite  was  in  1917 
^hen  the  total  output  amounted  to  316,838  short  tons  and  was 
ralued  at  $2,899,818  at  the  mines.  The  1918  production  was  on  a 
iomewhat  reduced  scale  due  to  competition  from  Canada,  and  a  more 
general  use  of  substitutes  (notably  burned  dolomite  in  some  of  the 
eastern  metallurgical  plants  and  even  in  the  paper  trade). 

Relation  of  domestic  production  to  domestic  consumption. 


Calendar  year. 

Domestic 
production. 

• 

Imports 

for  con- 

sumptjon.1 

■  Ratio  of 
imports  to 
domestic 
production. 

Value  (imparts 
for  con- 
sumption). 1 

Value  per 

unit  of 
quantity.* 

910 

Short  ton*. 

12,443 

9,375 

10,512 

9,632 

11,293 

30,499 

164,974 

316,838 

231,605 

162,000 

Short  ton*. 

323,654 

257,124 

26^,409 

347,428 

2S6,<)88 

102,913 

93,8.K5 

38,208 

44,125 

25,322 

Per  cent. 

2,610 

2,743 

2,5.'>3 

3,607 

2,276 

337 

61 

12 

19 

16 

11,542,800.00 

1,185,867.00 

1,369,665.00 

1,757,476.00 

1,377,871.00 

487,211.00 

838.630.00 

464, 706. 00 

927,2.^5.00 

374,032.00 

16.23 

911 

5  86 

'n2 

5  83 

•13 

6.41 

VH 

4.10 

OI.T 

6.12 

'*lf, 

8.42 

;*17 

7.67 

'*is 

14.86 

W9 '. 

16.19 

>  Quantity  of  imports  of  calcined  have  been  doubled  (assuming  a  50  per  cent  loss  in  weight  because  of  the 
alcining  operation)  and  added  to  quantity  of  crude.  Values  of  calcined  simply  added  to  those  of  crude  in 
hjs  table. 

>  BiLscd  on  imports  of  crude  only. 
Domestic  exports,  none. 

The  calcining  capacity  of  the  California  plants  is  estimated  at 
0»000  tons  per  month.  In  Washington,  considering  one  plant  alone, 
here  is  a  calcining  capacity  of  10,000  tons  per  month,  making  the 
)resent  available  capacity  of  the  country  in  excess  of  20,000  tons 
)er  month,  or  240,000  tons  per  year,  which  is  more  than  ample  for 
)ur  requirements.' 

The  total  investment  in  California  and  Washington,  in  the  mag- 
lesite  industry,  is   estimated  '  as  from  $3,600,000  to  $4,000,000, 

a  W.  C.  Phalen,  Mln.  &  ScL  Press,  Aug.  30, 1919. 
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with  the  normal  employment  of  1,000  to  1,500  men  in  the  produck? 
and  transporting  ends  of  the  business.  In  tariff  hearings  before  ttf 
Committee  on  Ways  and  Means  a  witness  for  the  American  Refrac- 
tones  Co.  estimates  that  this  investment  has  not  exceeded  S5OO,0<Xl' 

Magnesite  has  been  produced  in  the  United  States  since  1891. 
Prior  to  the  outbreak  of  the  European  war,  California  was  the  only 
producing  State.  The  total  output,  averaging  about  10,000  tons, 
was  cons'iimed  locally,  chiefly  in  the  manufacture  of  paper.  In  19L> 
and  1914  a  small  amount  was  taken  by  makers  of  stucco  and  Sorel 
cement,  especially  for  use  in  the  buildings  of  the  Panama  Pacific 
Exposition. 

The  first  magnesite  produced  in  the  State  of  Washington  was  715 
tons  mined  in  December,  1916.  In  1917  the  State  yielded  105,000 
tons  and  in  1918  147,528  tons,  an  output  nearly  twice  as  large  &s 
that  of  California.  The  1919  production  is  estimated  as  120,000 
short  tons/ 

Production  in  United  States.^ 
[From  Mineral  Resources,  U.  8.  Geological  Surrey.] 


Year. 


1900 
1904 
1909 
1910 
1911 
1912 


Quantity 

(short 

Value. 

tons). 

2,352 

119,333 

2,850 

9,298 

9,465 

37,  «0 

12,443 

•        74,658 

9,375 

75,000 

10,612 

84,096 

Year. 


1913 • 

1914 

1915 

1916 

1917 

1918 

1919 


Quantity 
(short 
tons).' 


9,632 
11,293 

154,974 
316.838 
231,606 
162,000 


Value. 


S77,fB* 
1X22? 
274, 4r. 

1,393, «? 
2,jW9.«1» 
1,812,  W 


1  Prior  to  December,  1916,  California  was  the  only  producing  State. 
DOMESTIO   EESOURCES   AND   LOCALITIES  OF   PRODUCTION. 

Magnesite  occurs  in  commercial  quantities  in  California,  Nevada, 
and  Washington.  Reports  of  workable  deposits  in  other  Stat^ 
have  not  been  verified. 

Domestic  production  by  States — magnesite^  crude, 
li^Tom  Mineral  Resources.  U.  8.  Geological  Survey.] 


1916 

1917 

1918 

state. 

Quantity 
(short 
tons). 

Value. 

Quantity 

(short 
tons). 

Value. 

Quantity 
(short 
tons). 

Value, 

California  « 

154,259 
715 

$1,388,331 

5,362 

211,663 
105,175 

82,116,630 
783,188 

84,077 
147,628 

ITfiLSll 

iVAAhiTiptnn  tt 

1,050,  :#' 

Total 

154,974 

1,393,693 

316,838 

2,899,818 

231,606 

i,8i2,eni 

•  California  1919  production  is  estimated  by  F.  McN.  Hamilton,  State  mineralogist,  as  42,000  short  kns. 
h  Washington  1919  production  is  estimated  by  U.  S.  Geolofical  Survey  as  120,000  short  tons. 
« Testimony  of  Hon.  Jaqies  F.  Burlce,  Hearing  on  Magnesite,  July  16  and  17, 1019,  p.  193. 
i  U.  8.  Qe<4ogiciil  Survey.  * 
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quartzite,  into  which  basic  igneous  rocks  have  been  intruded.  Rt^z- 
ular  quarrying  inethods  are  employed  in  getting  out  the  ore.  Tunn  1- 
are  run  into  the  hill  at  convenient  points  and  raises  are  put  up  to 
the  quarry  floor.  The  ore  drops  through  such  raises  into  small  cars. 
which  are  trammed  by  hand  to  the  surface." 

In  eastern  Canada,  Quebec  possesses  the  only  known  workabl.^ 
deposits  of  magnesite.  Quarrying  is  carried  out  by  open  ca-: 
methods,  the  rock  being  broken  down  by  blasting  and  sledging  t.> 
**  one-man  size.''  The  quarried  material  is  cobbed  to  separate  it 
from  excessive  amounts  of  serpentine  and  highly  dolomitic  rock. 

In  Austria  the  deposit  at  Veitsch  has  one  of  the  largest  quarries, 
and  is  representative  of  the  methods  of  mining  and  preparing  mas- 
nesite  in  Austria  and  in  Hungary.  At  Veitsch  the  magnesite,  whi'h 
occurs  in  the  form  of  a  lens,  is  quarried  on  the  slope  of  a  hill  in  a 
series  of  terraces  about  50  feet  apart.  The  entire  work  extend^ 
through  a  vertical  distance  of  500  feet.  The  huge  magnesite  lens  b 
nearly  three-quarters  of  a  mile  long  and  over  1,000  feet  in  width. 
and  extends  to  a  considerable  depth.  The  material  is  blasted  out  of 
the  solid  by  the  ordinary  methods  of  rock  quarrying.  It  is  next 
broken  in  pieces  which  can  be  handled  readily  by  one  man  and  the 
dolomite  and  quartz  picked  out.  Even  in  the  best  sections  of  the 
deposits  there  is  a  large  quantity  of  gangue  material,  and  estimates* 
of  the  waste  rock  vary  from  one-half  to  two-thirds  of  all  the  material 
quarried.  The  coarse  material  is  cobbed  to  free  it  as  far  as  possible 
from  impurities  like  schist,  dolomite,  and  quartz,  and  the  lumps  are 
sorted.  The  cleaner  portions  of  the  magnesite  are  reduced  to  piece* 
about  the  size  of  a  man's  head.  Less  pure  portions  have  to  be 
broken  into  pieces  about  fist  size.  These  dressing  operations  involve 
a  considerable  loss  of  magnesite  in  the  form  of  small  fragments  too 
small  to  be  burned  in  shaft  kilns.  The  raw  material  thus  obtained 
in  the  quarries  at  Veitsch  is  transported  by  gravity  planes  to  the 
sintering  kilns  at  the  foot  of  the  hill.*® 

CALCINING   METHODS. 

In  the  United  States  calcination  is  eflFected  in  different  types  of 
kilns:  (1)  Bottle-shaped  kilns;  (2)  vertical  kilns  rosombling  limekilns: 
and  (3)  rotary  kilns,  like  those  used  in  the  manufacture  of  cement. 
Distillate  or  crude  oil  is  the  chief  fuel  in  use  in  California,  but  coke 
is  employed  at  one  plant.  The  distillate  is  sprayed  with  air  or  steam 
into  the  four  different  com])artment3  of  the  bottle-shaped  kilns  ami 
the  waste  gases  serve  to  heat  the  crude  ore  as  it  descends  from  the 
intake  to  the  reverberatory  chambers,  where  actual  calcination  takes 
place.    Coke,  where  used,  is  mixed  directly  with  the  crude  magnesite, 

•  Min.  and  Sd.  Press,  Aug.  30, 1919. 

w  Phalen,  W.  C:  Mineral  Investigations  of  Bureau  of  Minea. 
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Ei.xid  its  content  of  ash,  therefore,  has  to  be  as  low  as  possible.  At 
most  plants  there  is  good  economy  of  waste  heat  and  action  is  prac- 
tically continuous  in  all  the  different  types  of  kilns. 

In  general,  it  may  be  said  that  American  practice  is  comparable 
xvith  foreign  practice  so  far  as  rotary  kilns  are  concerned.  The 
sintering  temperatures  required  for  the  production  of  dead  burned 
xxia^n^esite  are  practically  the  same — approximately  2,800®  F. — in 
Austria,  Canada,  and  the  United  States. 

Capacity  of  kilns  varies  according  to  the  different  types.  The 
xisual  practice  in  the  bottle-shaped  kilns  gives  15  to  20  tons  of  calcine 
per  24  hours;  in  125-foot  rotary  kilns,  60  to  75  tons  per  24  hours; 
and  in  the  vertical  kilns,  7  tons  per  24  hours.  In  the  bottle-shaped 
kilns  only  coarse  Imnp  magnesite  can  be  calcined;  the  fine  can  not 
be  used  for  the  reason  that  it  obstructs  the  draft.  In  rotary  kilns 
all  sizes  may  be  calcined,  fine  as  well  as  lump." 

At  the  plant  at  the  Hemet  magnesite  mine,  Riverside  County, 
Calif.,  a  typical  property,  hand  sorting  is  done  on  a  30-inch  by 
50-foot  belt  conveyor.  The  rejections  from  the  sorting  belt  are  nm 
directly  to  the  waste  conveyor,  which  carries  the  material  to  the 
wast«  dmnp.  The  12-inch  conveyor  takes  the  magnesite  from  the 
sorting  plant  to  a  Gilbert  wasliing  screen,  where  it  is  washed  before 
going  to  the  ore  bin.  The  water  after  screening  the  magnesite  is 
run  to  a  Dorr  thickener,  where  the  solids  are  settled  out.  The  clear 
water  is  again  used.  From  the  ore  bin  at  the  washer  the  magnesite 
is  carried  to  the  mill  by  a  gravity  surface  tram. 

From  the  300-ton  ore  bin  the  ore  is  fed  to  a  Wheeling  crusher, 
set  at  1  inch.  The  material  after  passing  the  crusher  is  elevated  to 
the  feeder  supplying  the  kiln,  which  is  of  the  rotary  type,  6  by  60 
feet,  making  one  revolution  per  minute.  It  takes  the  material  about 
45  minutes  to  pass  through  the  kiln,  and  at  the  end  of  the  calcina- 
tion the  magnesite  is  discharged  on  a  steel  conveyor  which  distributes 
it  on  the  cooling  floor. 

From  the  cooling  floor  the  material  is  passed  over  a  magnetic 
separator  to  take  out  any  iron  before  going  to  the  grinders.  The 
grinding  is  done  in  two  stages.  The  coarse  grinder  is  a  steel  plate 
miU  which  takes  the  1-inch  material  and  crushes  it  to  about  eight 
mesh.  The  fine  crushers  used  are  Sturtevant  emerv  mills,  which 
take  the  material  at  8  mesh  and  make  98  per  cent  pass  100  mesh 
in  one  operation.  From  the  grinders  the  material  is  elevated  to  the 
bin  -which  supplies  the  packing  department,  where  the  material  is 
all  packed  in  barrels  for  shipment.  The  entire  plant  is  operated  by 
electric  power. *^ 

Calcination  yields  two  products.     If  the  burning  is  carried  to  the 
point  where  3  to  4  per  cent  of  carbon  dioxide  is  left,  the  product  is 

u  Min.  and  Scl.  Press,  Aug.  30, 1919.  "  Eng.  and  Min.  Jour.,  June  28. 1919. 
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referred  to  as  "caustic''  and  is  consumed  principally  in  the  flooring 
trade.  Magnesia  in  this  form  is  useless  as  a  refractory  material,  be- 
cause it  absorbs  moisture  and  CO,  gas  from  the  atmosphere  and 
shrinks  in  volume  when  exposed  to' furnace  temperatures.  If  burned 
to  the  point  where  it  contains  about  one-half  of  1  per  cent  of  carbon 
dioxide  by  weight,  it  is  referred  to  as  dead-burned.  Approximately 
90  per  cent  of  the  total  consumption  of  the  United  States  is  of  the 
latter  product. 

In  Canada  and  Washington  a  dead-burned  or  '*ferromagnesit€"  is 
being  produced  at  about  2,800**  F.,  which  has  much  the  same  re- 
fractory qualities  as  the  Austrian  iron-bearing  magnesite.  The  ore 
is  reduced  to  10-mesh  size  by  roll  crushing,  some  20  per  cent  passing 
through  100  mesh.  Mixed  with  2  to  5  per  cent  of  its  weight  of  pul- 
verized magnetic  iron  ore,  it  is  calcined  in  rotary  kilns,  at  a  tempera- 
ture sufficient  to  convert  all  oxide  of  magnesium  present  from  the 
amorphous  form  to  the  crystalline,  the  latter  being  the  stable  and 
unchanging  form  of  the  oxide. 

If  the  magnesia  has  practically  no  other  oxides  associated  with  it, 
the  heat  of  the  electric  furnace  (above  2,900**  F.)  must  be  used  to 
accomplish  the  conversion.  In  the  presence  of  other  oxides  the 
transformation  takes  place  at  temperatures  which  are  practical  in 
brick  kilns  and  shaft  furnaces  (about  2,600°  to  2,700f  F.).  The  re- 
sulting material — ''ferromagnesite" — is  the  refractory  magnesia  of 
commerce,  and  consists,  mineralogically,  of  ferrite  of  magnesia  (MgO, 
Fe,0,);  cemented  and  bound  by  the  sUicate  of  magnesia  (2MgO, 
SiO,).  In  this  mAnner  American  magnesite  of  low  iron  oxide  con- 
tent is  brought  into  the  same  final  form  as  the  Austrian  dead-burned 
magnesia,  in  which  the  other  oxides  occur  naturally.  The  average 
analysis  of  the  dead-burned  magnesite  produced  by  one  of  the  large 
American  companies  during  part  of  1918  and  1919  is  reported  to 
compare  with  a  composite  analysis  of  21  samples  of  Austrian  dead- 
burned  material  as  follows: 


MgO... 
CaO.... 

KmOi. 
FejOf.. 
AliOi.. 
SlOi.... 
Ig.loss. 


Deftd-btimed  mag- 
nesite. 


American. 


Percent, 
8C.04 
3.  a 


} 


»•••••«••• 


7.02 
tt.78 


Austrian. 


PereenL 

84.97 
3.10 

191 
.32 


A  similar  comparison  of  American  and  Austrian  dead-burned  mag- 
nesite appears  in  the  testimony  of  the  Harbison- Walker  Refractories 
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Co.  in  tariff  hearings  before  the  Committee  on  Ways  and  Means, 
July  17, 1919: 


Dead-burned  mag- 
nesite. 

• 

American. 

Austrian. 

MgO 

PereerU. 
84.00 
2.30 

Percent. 
86.50 

CaO 

2.75 

KnsOi. 

FesO. 

}           ^'^ 

6.40 

.50 

AltO« 

7.60 

SiO, 

2.50 

Ig.  loss 

.50 

The  average  analysis  of  the  crude  mineral  found  in  Austria- 
Hungary  (reported  in  Chem.  and  Met.  Engineering  of  Dec.  3,  1919) 
and  of  24  samples  of  California  and  Washington  magnesite,  collected 
by  the  United  States  Geological  Survey  in  1917,  is  as  follows: 


• 

American. 

Austrian. 

MgO 

Percent. 

38.4-i6.0 
.3-7.4 
.2-2.8 

Percent. 
33-44 

CaO 

1-  3 

FeO 

Fe< )  and  A1«0« 

2-  7 

SiO, 

.5-14.7 
43.7-51.7 

1-  5 

COj 

50 

In  Austria,  at  the  Veitsch  sintering  plant,  continuous  kilns  of  the 
bottle  variety  are  used  and  producer  gas  is  employed  as  fuel.  Within 
the  last  few  years  a  few  plants  have  installed  rotary  kilns  of  the 
cement  type,  powdered  coal  being  used  as  fuel. 

The  sintering  temperature  varies  from  1,500®  C.  (2,732*^  F.)  for 
bnienerite  "(Austrian  magnesite)  containing  considerable  iron  oxide, 
to  1,700°  C.  (3,092°  F.)  for  material  poor  in  oxide.  However  easily 
the  material  sinters,  it  appears  desirable  to  carry  the  temperature 
up  to  at  least  1,500°  C,  but  this  temperature  seems  to  be  exceeded, 
as  a  rule,  in  the  shaft  kilns  in  Styria. 

The  magnesite,  after  being  drawn  from  the  kilns  is  quenched  with 
water  and  crushed  to  walnut  size  or  less.  It  is  then  classified 
mechanically  by  screening  or  sizing  into  three  different  sizes.  Much 
of  the  caustic  lime  or  calcined  dolomite  is  removed  in  the  first 
screening  owing  to  its  finely  divided  condition.  From  the  screens 
it  goes  to  the  picking  tables  where  the  unbumed  magnesite,  together 
with  the  dolomite  and  quartz,  present  in  particles  too  small  to  have 
been  removed  at  the  quarries,  are  picked  out.  The  magnesite  in 
the  larger  sizes  is  again  crushed  and  the  smaller  pieces  repicked. 
The  magnesite  is  finally  crushed  to  the  size  of  kernels  of  c5m,  picked 
over  again,  and  sacked  for  the  trade  in  packages  of  150  to  200 
pounds  each. 
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In  recent  years,  magnetic  separators  have  been  introduced  whiA 
have  resulted  in  an  economy  in  the  picking  or  sorting  operation.  H 
not  magnetically  treated,  the  finely  divided  material  would  necessarily 
ontain  particles  of  chist,  quartz  or  other  nonmagnetic  minerals.  It 
muist  be  said,  however,  that  the  magnetic  treatment  involves  some 
waste,  since  only  magnesite  containing  iron  is  removable  bv  thi- 
treatment.  It  adds  to  the  expense  and  is  presumably  employed  onl\ 
when  it  is  necessary  to  obtain  a  concentrated,  uniform,  and  specially 
graded  product. 

INDUSTRIAL   DEVELOPMENT. 

At  the  outbreak  of  the  war  the  California  industry  was  established 
quite  firmly  on  the  basis  of  medium-scale  production  and  simple 
marketing  systems,  largely  contractual.  Since  the  freight  rate  on 
calcined  magnesite  is  the  same  as  that  on  crude  and  the  product 
weighs  only  about  one-half  as  much,  practically  all  the  ore  was  cal- 
cined at  the  mine.  Various  types  of  kUns  were  in  operation.  Most 
of  them  were  of  the  vertical  type  similar  to  those  used  for  making 
quicklime — inexpensive  to  build,  but  rather  wasteful  of  fuel.  Crude 
oil  was  used  at  many  plants,  but  in  the  more  isolated  sections  wood 
was  cheaper.  The  character  of  the  California  deposits  was  such 
that  extensive  installation  of  equipment  was  not  warranted.  Single 
mines  rarely  remained  in  steady  operation  for  any  great  length  of 
time  and  no  very  large  reserves  were  proved  in  advance  of  mining. 
At  the  end  of  1913  there  was  only  one  producing  company;  in  the 
whole  year  only  three  companies  had  operated.  Early  in  1914,  how- 
ever, several  old  mines  were  reopened  and  a  few  new  producers  came 
in.  The  only  large  producer  at  any  time  before  the  war  was  the 
Tulare  Mining  Co.,  and  almost  its  entire  product  was  contracted  for 
by  the  Crown  Willamette  Paper  Co.  Only  a  few  himdred  tons  sur- 
plus came  on  the  open  market.  This  was  sold  to  grinders  in  San 
Francisco,  who  retailed  it  to  consumers.  The  more  or  less  sporadic 
output  of  the  smaller  organizations — none  of  whom  could  have 
guaranteed  an  output  of  500  tons  a  month — came  on  the  market 
almost  wholly  in  granular  form  (*' caustic'')  and  in  bulk. 

War  stimulation  of  the  industry  came  in  the  latter  part  of  1014. 
It  affected  the  larger  properties  first,  but  there  was  soon  a  rapid 
development  of  new  producers.  Mines  20  miles  from  the  railroad, 
that  had  never  been  commercially  considered,  were  opened  up  and 
contributed  to  the  output.  One  producer  installed  a  large  rotary 
kiln  and  later  another  similar  to  those  employed  for  cement  burn- 
ing, and  improved  its  equipment  generally.  Broadly  speaking,  how- 
ever, the  California  industry  res])onded  to  the  increased  demand  for 
its  product*  by  multiplying  the  number  of  producers — 16  of  whom 
reported  production  in  1915,  65  in  1917 — ^rather  than  by  greatly 
expanding  individual  operations.     In  1918,  however,  the  demand  for 
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the.  mineral  suddenly  ceased;  many  mines  closed  indefinitely  and 
others  felt  compelled  to  reduce  their  output  from  one-third  to  one- 
half.      Late  in  1919,  but  seven  Cahfomia  plants  were  in  operation." 

In  Washington  the  somewhat  greater  inaccessibiUty  of  the  deposits 
and  their  much  greater  indicated  extent  offered  more  attractions  to 
large  capital  than  to  individual  operations.  The  largest  producer 
in  the  field  is  the  Northwest  Magnesite  Co.,  which  is  said  to  have 
expended  about  three-quarters  of  a  milUon  dollars  on  ^uipment  and 
development  work. 

Four  companies  took  part  in  the  development  of  the  Washington 
industry.  A  large  part  of  the  work  done  by  these  companies  was 
purely  development.  The  deposits  are  several  miles  from  a  railroad 
and  the  early  operations  involved  hauling  by  wagon  and  motor  truck. 
A  year  after  opening  its  major  deposits  the  largest  producer  com- 
pleted a  5-mile  aerial  tram  from  the  quarry  to  its  new  calcining  plant, 
where  three  rotary  cement  kilns,  125  feet  long  by  7i  feet  diameter, 
are  installed.  Both  quarrying  and  calcining  plants  are  fully  equipped 
with  modem  machinery  and  labor-saving  devices.  Iron  ore,  in 
correct  proportions,  is  added  at  the  calcining  plant  for  the  production 
of  "ferromagnesite,"  of  similar  composition  to  the  Austrian  material. 
This  is  said  to  be  quite  as  satisfactory  as  the  Austrian  product  for 
refractory  puiposes. 

DOMESTIC    CONSUMPTION. 

The  consumption  of  magnesite  shows  a  marked  increase,  and  there 
is  promise  of  a  still  further  development  in  the  next  few  years  as 
the  utility  of  the  caustic  product  becomes  more  widely  established. 
In  1917  the  apparent  consiunption,  expressed  as  crude,  was  over 
355,000  short  tons,  or  about  25  per  cent  more  than  the  consumption 
just  before  the  war.  The  United  States  is  the  largest  consumer  of 
magnesite,  and  in  1913  its  requirements  amounted  to  over  65  per 
cent  of  the  total  world  consumption,  if  500,000  tons  is  considered  as 
the  world  output  for  1913.  This  quantity  includes  only  exports  from 
Austria-Hungary,  and  it  is  presumed  that  Germany,  the  second 
largest  steel  producer,  must  have  used  150,000  to  200,000  tons  of 
magnesite,  and  that  the  world's  output  was  nearer  700,000  tons.  If 
this  is  true,  tLe  United  States  used  about  50  per  cent  of  the  world's 
production  of  magnesite." 

A  recent  estimate  of  the  character  of  the  consumption  is  that  82 
per  cent  is  used  as  refractory,  15  per  cent  in  the  plastic  trade,  and  3 
per  cent  for  chemical  and  medicinal  purposes.  The  open  hearth  steel 
industry  is  the  most  important  factor  in  the  magnesite  situation. 
While  this  industry  is  not  wholly  dependent  on  magnesite  supplies, 
it  is  largely  so.     The  partial  substitution  of  dolomite,  however,  has 

»  U.  8.  Geological  Survey  "  Bureau  of  Mines. 
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come  to  stay,  and  the  amount  of  magnesite  consumed  per  ton  of 
basic  open-hearth, steel,  which  formerly  was  6  to  14  pounds  (dead 
burned),  has  lately  been  cut  almost  in  half.  The  total  amount  used 
by  the  steel  industry  has  not  decreased  on  account  of  the  much 
greater  output  of  basic  open-hearth  steel.  The  use  of  magnesite  in 
building  trades  has  also  increased  to  a  marked  extent,  and  will 
almost  assuredly  expand  further. 

SOURCES  OP  DOMESTIC  SUPPLY. 

Before  the  war  over  90  per  cent  of  the  domestic  supply  of  mag- 
nesite was  imported.  The  preponderant  supply — and  practically  all 
that  was  used  in  steel  manufactiu*e — ^was  derived  from  Austria- 
Hungary.  No  other  foreign  sources  of  large  supply  of  a  satisfactory 
quality  of  material  existed.  The  Grecian  deposits  furnished  only 
'^ caustic''  for  use  in  plastic  trades  and  in  the  manufacture  of  chem- 
icals and  heat-insulating  material. 

In  1917,  however,  the  proportions  were  reversed  and  over  90  per 
cent  of  the  domestic  supply  came  from  American  deposits,  llie 
tendency  in  1918,  however,  was  toward  largely  increased  importa- 
tions of  Canadian  material.  If  there  had  been  no  restrictions  on 
ocean  shipments  of  this  material  (in  the  interest  of  ship  saving), 
there  would  also  have  been  large  importations  from*  Venezuela. 

COSTS  OF  PRODUCTION. 

In  former  years  the  bulk  of  shipments  from  Calif omia  has  been 
crude,  but  there  are  now  a  number  of  up-to-date  calcining  plants  in 
California  that  are  sending  finished  product  to  the  eastern  market. 
The  Tariff  Commission  has  made  no  independent  investigation  of 
production  costs  in  the  magnesite  industry.  Sworn  statements  of 
five  of  the  largest  companies  operating  in  1919  have  been  filed  with 
the  Commission  indicating  an  average  cost  of  production  of  $25.37  per 
ton  (calcined  magnesite)  at  shipping  point.  In  three  of  these  reports 
the  direct  labor  cost  is  indicated,  averaging  60  per  cent  of  the  total. 
The  Department  of  Commerce,  in  a  cablegram  from  the  American 
consul  general  at  Vienna,  has  received  post-war  fiigures  on  Austrian 
costs  of  producing  magnesite,  indicating  that  of  a  total  cost  f .  o.  b. 
Trieste  of  $12.30,  $2.89  (or  23  per  cent)  is  cost  of  labor.  The  Tariff 
Commission  has  had  no  opportunity  to  verify  these  figures  and  does 
not  know  from  what  source  or  with  what  accuracy  the  cost  data 
have  been  assembled.  It  was  contended  in  recent  tariff  hearings 
that  $12.30  does  not  include  all  the  costs;  that  in  addition  to  $12.30 
should  be  added  $2.18  for  general  expenses,  including  interest, etc.; 
$3.21  for  depreciation  and  depletion;  and  $4.25  freight  and  handling 
(Radenthein-Trieste),  making  a  total  cost  f.  o.  b.  Trieste  of  $21.94.** 

The  present  transcontinental  freight  rate  in  the  United  States  is 
the  same  for  crude  as  for  calcined  material.     Rates,  June  26,  1918, 

u  Hearings  before  the  Committee  oa  Finance,  XT.  S.  Senate,  Jan.  13, 1930,  pt.  2,  p.  87. 
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were  $15.60+47  cents  per  short  ton,  Spokane  to  Atlantic  points; 
$13.80  +  41  cents  to  Pittsburgh.  Some  decrease  in  transportation 
expense*  may  eventually  result  from  Panama  Canal  service,  but  the 
haul  from  mines  to  Pacific  ports,  handling  at  docks,  and  freight  from 
Atlantic  seaboard  to  consuming  center  (Pittsburgh)  will  reduce  the 
freight  differential  via  canal.  A  Panama  rate  of  $7  per  ton  from 
Pacific  to  Atlantic  ports  was  quoted  at  one  time. 

FOREIGN  PRODUCTION. 

Developed  magnesite  deposits  outside  of  the  United  States  that 
have  been  productive  are  located  in  Quebec  and  British  Columbia 
(Canada) ;  Santa  Margarita  Island,  Lower  California;  Venezuela;  Aus- 
trisr-Hungary;  Greece;  Norway;  Spain;  Germany;  Russia;  Macedonia; 
Transvaal;  and  India.  Deposits,  some  of  which  have  produced  small 
amounts,  are  located  in  Ontario  and  New  Brunswick,  Canada;  Cedros 
Island,  Lower  California;  Asia  Minor;  Sweden;  Rhodesia;  Portiiguese 
West  Africa;  Australia;  China;  Japan;  Tasmania;  and  New  Cale- 
donia. The  largest  foreign  producer  has  been  Austria-Himgary, 
with  Greece  second.  The  production  of  other  countries  was  of  minor 
importance  until  the  war  resulted  in  cutting  off  the  Austrian  supplies 
from  all  but  the  Central  Powers.  The  cutting  off  of  these  supplies 
caused  stimulation  chiefly  in  the  North  American  output.  There  is 
Utile  reason  to  expect  that  there  will  be  any  marked  shift  in  the  im- 
portant sources  of  supply,  although  the  relative  importance  of  the 
major  producers  may  imdergo  considerable  readjustment. 

Magnesite  reierves  of  the  world. 

[Communication  from  Mineral  Resources  Division,  U.  8.  Geological  Survey. 

Short  tons. 

AuBtriA-Hungary 120, 000, 000 

Greece 5,500,000 

Waahington 7,000,000 

CaUfomia 750,000 

Venezuela  (Margarita  Island)" 3, 200, 000 

The  indicated  reserves  of  the  two  American  producing  States  are 
included  for  comparison.  The  reserves  in  other  countries  have  not 
been  measured  and  no  even  approximately  accurate  estimate  can  be 
made  as  to  the  total  resources  of  the  world. 

FOBEION   BESOUBCES   AND   COUNTBIES   OF   LABGEST   PBODUCTION. 

The  foreign  countries  that  enter  into  the  American  magnesite  situa- 
tion are  Canada,  Austria-Hungary,  Greece,  Mexico,  and  Venezuela. 
Small  exports  have  been  made  from  coimtries  other  than  those 
named,  notably  Norway  (via  Scotland),  but  they  are  not  of  sufficient 
importance  to  warrant  discussion  with  reference  to  the  United  States. 

»  Caraoristi,  Chas.  F.  Z.:  En|;.  and  Mln.  Jour.,  107  (191»),  p.  131. 
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Eatimatfd  world  production. 
[From  Mineral  Resources  of  the  United  States,  Qeolugical  Survey,  1018.1 


Anstmlin 

Austria-llunKary* 

Canada • 

Greece 

India 

Italy 

Spain 

Transvaal 

Turkey 

United  States 

Mexico,  NorM'ay,  Russia. 


Total, 


Short  tons.     .Short  h'?*. 
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440,920 

515 

106,482 

17,  «7 

era 

661 
8,8IS 

5,512 
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503,075 


571,, *o 


>  Exports. 

s  Shipments.    From  Mineral  Production  of  Canada,  Canada  Department  of  Mines^ 

AiLstria^ Hungary, — ^The  magnesite  deposits  of  Austria-Hungary 
follow  a  belt  that  extends  in  a  northeast  line  across  the  two  countries. 
The  workable  deposits  are  in  the  form  of  lenses.  Only  10  or  12  of 
these  lenses  are  of  sufficient  size  to  be  worked,  but  several  of  these 
are  large.  The  largest  deposit  in  the  group  is  near  the  town  of 
Veitch.  It  has  been  worked  longer  than  any  of  the  others  and  a 
huge  quarry  is  located  there.  The  magnesite  occurs  in  lenticular 
masses  in  a  belt  of  carboniferous  rocks  consisting  mainly  of  meta- 
morphosed shaleSy  sandstones,  conglomerates,  and  limestone.  It  is 
grayish  in  color  when  fresh,  and  contains  sufficient  iron  carbonate  to 
blacken  it  when  calcined.  Another  large  deposit  in  Austria  is  at 
Radentheim  on  the  north  side  of  the  Millstatter  Alps,  where  the 
material  is  quarried  by  great  cuts  and  lowered  by  gravity  to  rotary 
kilns.  This  deposit  was  owned  by  an  American  company  and  much 
of  the  output  came  to  United  States  ports.  Both  grain  magnesite 
and  magnesite  brick  were  produced  near  the  mine.  Another  Ameri- 
can company  operated  in  Austria-Hungary  before  the  war,  but  both 
properties  were  taken  over  by  the  Government  and  operated,  at 
least  for  a  time,  by  Russian  prisoners.  Two  of  the  larger  local  com- 
panies sold  all  their  export  product  through  a  German  firm. 

Because  of  the  huge  size  of  the  Austrian  and  Hungarian  deposits 
and  their  comparative  accessibility  and  the  low  wages  the  product 
can  be  marketed  cheaper  than  any  other  known  supplies.  Even  the 
best  deposits  in  these  countries  contain  a  large  quantity  of  dolomite 
and  quartz  gangue  that  must  be  sorted  out  by  hand.  But  the  ex- 
traordinary opportunity  for  cheap  mining  and  the  ease  with  which  it 
may  be  calcined  to  a  dead-burned  state  give  these  deposits  a  remark- 
able advantage  over  those  of  any  other  part  of  the  world. 

Considerable  American  capital,  the  amount  of  which  is  given  as 
over  $2,000,000,  is  invested  by  the  American  Refractories  Co.,  Pitts- 
burgh,  Pa.,   in   the   Austrian   magnesite   industry;  that   company 
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having  purchased  the  entire  interest  of  the  Austria- American  Magne- 
site  Co.,  of  which  it  was  formerly  part  owner." 

Greece, — Grecian  magnesite  is  of  the  noncrystalline  or  amorphous 
type  like  that  of  California.  The  most  important  deposits  are  those 
of  the  island  of  Eubo^a,  where  they  are  found  close  to  the  seashore. 
Cheap  water  transportation  to  all  the  principal  consuming  markets 
is  available  under  normal  conditions.  The  largest  veins  are  50  feet 
or  more  wide  and  several  hundred  feet  long,  although  veins  of  this 
size  are  not  common.  They  are  mined  by  open  cuts  and  a  very  pure 
product  is  obtained  by  cobbing. 

In  1914  the  production  was  mainly  in  the  hands  of  three  companies, 
and  practically  all  the  product  is  distributed  through  one  of  them — ► 
a  British  company.  Less  than  2  per  cent  of  the  ore  is  dead-burned 
on  the  island  and  only  about  one-third  of  it  is  calcined  before  shipment. 
Before  the  war  much  of  the  crude  material  was  shipped  to  northern 
Germany  or  Holland,  where  it  was  calcined  and,  in  part,  ground  and 
packed  for  reexport  as  prepared  ''caustic''  for  making  Sorel  cement. 
Magnesite  from  Greece  and  California  are  practically  identical,  but 
previous  to  1915  the  California  material  could  not  compete  with  the 
Grecian  ore,  much  of  which  came  in  as  ballast  because  of  high 
transcontinental  freight. 

Canada}* — ^The  only  important  magnesite-producing  district  in 
Canada  is  Grenville,  Quebec.  Many  other  occurrences  are  reported. 
There  are  deposits  of  considerable  extent  in  various  parts  of  British 
Columbia  which,  on  accoimt  of  the  cost  of  transportation,  are  not 
workable  at  the  present  time. 

The  magnesite  in  the  Quebec  deposits  is  mixed  with  dolomite  and 
serpentine,  and  the  product  invariably  is  high  in  lime.  However, 
they  have  an  advantage  over  the  American  deposits  on  account  of 
their  location  close  to  centers  of  consumption,  and  increasing  amounts 
are  imported  into  the  United  States  at  lake  ports  and  along  the  St. 
Lawrence.  The  Quebec  quarry  deposits  are  also  cheaper  to  mine  than 
those  of  California.  The  Canadian  geological  survey  reported  in 
March,  1917,  that  the  cost  of  Grenville  magnesite  laid  down  in  the 
principal  markets  was  from  one-half  to  two-thirds  that  of  the  Cali- 
fornia product  (presumably  referring  to  crude).  This  advantage  was 
expected  to  be  further  improved  by  construction  of  tramways  from 
the  deposits  to  the  railroad.  Canadian  n^aterial  can  not  be  used  for 
the  manufacture  of  the  best  magnesite  brick.  Material  for  brickmak- 
ing  must  be  rigidly  limited  as  to  lime  content  (6  per  cent)  and  silicon 
(7  per  cent).  The  Canadian  material  is  suitable,  in  the  main,  only 
for  grain  manufactiu'e  (furnace  bottoms). 

"  Hearings  before  the  Committee  on  Finance,  United  States  Senate,  Jan.  13, 199),  pt.  2,  p.  04. 
n  Canadian  deposits  are  fully  described  by  Wilson:  Magnesite  Deposits  of  the  Qrenyllle  ristrict. 
Canadian  Department  of  Mines,  Memoir  96. 
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Mexico, — On  the  island  of  Santa  Margarita,  in  Magdalena  Bay,  there 
are  extensive  deposits  from  which  exports  have  been  made  to  the 
United  States.  It  is  a  mountainous  island  cut  up  by  canyons  in  which 
massive  magnesite  several  feet  thick  is  exposed.  Bowlders  of  the  ma- 
terial strew  the  stream  beds.  Hundreds  of  thousands  of  tons  are  said 
to  be  in  sight,  and  large  quantities,  requiring  only  to  be  broken  up  for 
shipment,  can  be  obtained  with  no  expense  for  mining.  Some  of  this 
material  was  being  calcined  in  California  in  1917.  The  material  is 
exceptionally  pure,  and  the  operations  were  conducted  by  Americans. 

Veneziuia. — ^Large  deposits  of  the  massive  or  California  type  are 
found  on  Margarita  Island,  off  the  coast  of  Venezuela.  In  1915 
500  tons  were  exported  to  the  United  States.  Mines  are  developed 
sufficiently  to  produce  2,000  tons  monthly  of  very  high-grade  mate- 
rial. During  1917  the  output  was  about  10  tons  a  day  and  brought 
an  average  of  $25  a  ton,  of  which  $19.50  was  paid  for  freight.  The 
properties  are  operated  by  residents  of  California. 

OOMFETinVE   CONDITIONS. 

Dependence  on  transportation. — ^The  important  feature  of  the  mag- 
nesite industry  is  its  dependence  on  cheap  transportation  for  the  suc- 
cessful exploitation  of  its  product.  In  California  carbonic-acid  gas 
bottlers  were  forced  to  resort  to  limestone  in  place  of  magnesite,  largely 
because  freight  from  mine  to  quarry  to  manuf  actiu'ing  plant  more  than 
offset  the  advantages  of  the  material  richer  in  gas.  For  this  reason 
shipments  of  crude  are  restricted  to  very  short  hauls.  Crude  has, 
in  fact,  almost  wholly  disappeared  from  the  city  markets.  The  sud- 
den increase  in  production  in  1915  resulted  in  some  resumption  of 
shipments  of  crude  magnesite  from  the  mines,  but  these  ceased  as 
soon  as  kilns  could  be  constructed  at  the  new  mines. 

The  freight  rates  by  rail  from  San  Francisco  to  Chicago  just  before 
the  war  were  $10  a  ton;  to  Illinois  and  Ohio  points,  $11;  and  to 
Pittsburgh  and  beyond,  $12.  The  average  price  of  domestic  crude 
in  the  San  Francisco  market  was  about  $8  a  ton.  The  average 
import  valuation  of  Grecian  magnesite  (which  was  more  strictly  com- 
petitive with  the  California  product  than  the  Austrian)  was  $7  to  $S 
per  ton  on  board  steamer  in  New  York.  Under  free  competition  the 
definite  line  of  equal  price  was  invariably  west  of  the  Mississippi 
River.  Since  the  largest  markets  are  in  the  Eastern  States  the  domes^ 
tic  output  was  restricted  on  a  purely  cost  basis  to  the  rather 
limited  local  market  in  California.  Calcined  (not  ground)  Euboean 
(Grecian)  magnesite  was  usually  sold  in  New  York  cheaper  than  wa& 
similar  material  at  the  mines  in  California.  The  competitive  status 
of  Austrian  supplies  was  also  dependent  on  the  freight,  since  the  dead- 
burned  product  in  New  York  was  even  cheaper  than  Grecian 
"caustic." 
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A  freight  rate  of  $4  a  ton  from  San  Francisco  to  points  on  the  At- 
antic  seaboard  through  the  Panama  Canal  was  quoted  when  the  canal 
VB3  first  opened,  but  was  later  increased  to  S7  as  the  scarcity  of 
)ottoms  became  apparent.  Eastbound  magnesite,  howeveri  was 
lever  sought  by  carriers. 

When  the  supplies  of  Austrian  magnesite  were  finally  cut  off  the 
!^alifomia  producers  became  a  factor  in  the  eastern  market,  and  for 
i  time  were  practically  free  from  outside  competition.  Later,  how- 
!ver,  Canadian  deposits  were  developed,  and,  although  the  material 
lontained  much  more  lime  than  the  domestic  product  and  was  con- 
«quently  less  desirable  for  open-hearth  steel  production,  it  was  so 
Quch  cheaper  because  of  the  relatively  short  haul  that  it  became  an 
mportant  rival  of  the  Pacific  coast  product.  Washington  deposits 
irere  discovered  and  opened  up  in  1916,  and  largely  supplied  the 
narket  for  refractory  material  in  1917  and  1918. 

Quality  of  product. — ^While  the  chief  handicap  to  the  domestic 
producers  is  their  distance  from  the  points  of  consumption,  the 
ixtreme  purity  of  the  domestic  product  also  had  an  important  bear- 
Qg  on  the  situation.  It  is  commonly  assumed  that  the  most  refrac- 
ory  magnesite  is  the  dead-burned  calcined  form  (either  as  brick  or  in 
;rains)  containing  little  or  no  lime,  silica,  iron  oxide,  or  alumina, 
jime  has  a  tendency  to  cause  disintegration  and  also  in  steelwork 
nay  '' become  rotten,"  because  of  the  absorption  of  phosphorus  that 
hould  have  gone  only  into  the  slag.  All  the  other  impurities  have  a 
endency  to  lower  the  melting  point.  On  the  other  hand,  there  is  a 
^reference  among  refractory  users  for  the  magnesites  that  carry  a 
«rtain  percentage  of  iron  as  do  the  Austrian  and  Hungarian  products. 
Vhile  tlie  small  amoimt  of  iron  present  does  lower  the  melting  point 
lightly,  brick  and  other  calcined  products  made  from  it  are  more 
atisfactorily  burned  and  hold  their  shape  better  when  exposed  to 
ligh  temperature.  The  shrinkage  is  less,  and  less  heat  is  required 
or  satisfactory  calcination  than  is  the  case  with  the  purer  American 
aaterial.  In  order  to  meet  this  condition,  one  of  the  American 
>roducers  has  installed  mixing  devices  for  adding  iron  to  its  product 
•rior  to  calcination.** 

Another  feature  that  may  be  mentioned  under  this  head  is  the 
•reparation  of  the  material.  Even  before  the  war,  Grecian  magnesite 
^as  sold  in  California  in  competition  with  the  domestic  product  for 
he  plastic  trade  and  at  a  higher  price.  Discounting  the  prejudice  or 
stablished  custom  of  calling  for  ''Grecian''  magnesite  in  specifica- 
ions,  the  greater  diversity  of  forms  and  packages  in  which  the  im- 
ported product  was  available  and  the  fact  that  it  could  be  bought 

»  Two  CiIllDfiilftdepoBitfOOQUtn  enough  inn  80  tbAtmagnflsitt  bilok  are  niadB  without  the  eddltian  of 
ua  materiel. 
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in  small  lots  was  a  strong  factor  in  its  continued  sale.  The  domestic 
producers  invariably  sold  only  in  carload  lots.  Very  little  of  their 
product  was  marketed  in  the  ground  condition  ready  for  use.  On 
the  other  hand,  the  imported  material  was  ground,  of  more  unifonn 
grade,  and  packed  in  paper-lined  barrels. 

Foreign  exchange, — ^Another  influence  probably  affecting  the  relative 
competitive  positions  of  American  and  foreign  producers  is  the  present 
low  rate  of  foreign  exchange.  Comparatively  one-sided  trade  rela- 
tions have  existed  during  the  last  five  years  between  the  United 
States  and  foreign  countries,  and  the  virtual  abandonment  of  the 
gold  standard  in  various  European  countries  has  resulted  in  the  depre- 
ciation  of  their  currencies.  The  competitive  strength  of  Austrian 
magnesite  is  subject  to  whatever  uncertainties  attend  the  present 
exchange  rates  on  the  Austrian  krone.  The  Tariff  Commission  is 
endeavoring  to  ascertain  both  the  effects  of  any  divergencies  between 
foreign  and  domestic  depreciations  of  currency  and  the  effects  of 
exchange  rates  due  to  the  balance  of  trade  on  the  competitive  position 
of  the  foreign  commodity  in  the  American  market. 

IMPORTS. 

Countries  of  origin, — ^The  Department  of  Commerce  publishes  the 
countries  of  origin  for  importations  of  calcined  but  not  of  crude 
magnesite.  In  general,  it  may  be  said  that  Greece  furnished  a  larger 
proportion  of  raw  magnesite  before  the  war  than  did  Austria-Hungary. 
Raw  magnesite  has  also  been  imported  quite  steadily  from  Canada 
in  late  years.  The  irregular  imports  from  Mexico  and  Venezuela 
have  been  mentioned  above,  as  has  also  the  character  of  the  importa- 
tions from  the  various  countries^ 

Most  of  the  prewar  importation  of  calcined  magnesite  from  Nether- 
lands, Belgium,  Germany,  and  even  the  United  Kingdom  consbtd 
of  reexported  Grecian  *'  caustic,"  generally  after  calcining  and  repack- 
ing in  those  coimtries.  Part  of  the  imports  from  Great  Britain 
(Scotland)  was  of  Norwegian  origin. 

Imports  of  magnesite,  calcined,  not  purified,  by  countries. 

[Fiscal  years.] 


Imported  from— 

1911 

1913 

1913 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Austria- Hungary 

German  V 

286,78-1,390 

2,851,020 

5,M8.aS4 

65,230 

$1,282,298 

18,474 

59,608 

667 

198,208.783 

1,378.678 

4,8^9.2H4 

51,211 

227,276 

325.760 

123.192 

467,920 

276,880 

$916,550 

16.600 

52,806 

530 

1,173 

1,893 

1,062 

2,863 

966 

327,130.519 
4,823.513 
9,015,619 

$1,5^.:^^ 

40  N?^ 

Netherlands 

100  ir* 

Bel^um 

Greece 

3,208.176 

17  45.' 

Norway 

242,716' 
5.560 
591.940 
55,777 

1,648 

36 

1,726 

533 

United  Kingdom 

Canada 

2.789 
700,630 

4? 

All  other 

Total 

296,544,687 

1,364,990 

205,878,984 

994,463 

345,181,346 

i,72:.<4> 
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Imported  from— 

1914 

1915 

1916 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

iOStria-Hungaiy 

}«nn»nv       .  .......... 

268,520,275 

5,156.102 

8,380.349 

22,310 

6,464,400 

$1,298,136 

42.146 

107.261 

289 

20,070 

1(M,171,512 
1.444,001 
7,108,042 

$523,905 

16,417 

101,513 

24,802 
3,899,359 

$365 

:«thAr|uK]]|       

50,155 

l^ieiiim --- 

ifCWW,  ,  ..•••••«•••••••• 

8,873,777 

47,511 

22,835,795 

44.840 

698,100 

4,879,714 

130,701 

iorw^ 

611 

'DitM  Kingdom 

^hMa      

26.506 
808,050 
115,722 

654 
3,300 
1,351 

560.563 
1,895,424 
2,641,421 

16,381 
14.065 
25,500 

31,553 
54.383 

ii  other 

Total 

289,494.316 

1,473,207 

126,605,430 

745,382 

32,372,610 

282,768 

Imported  from— 

1917 

1918 

1919 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

mtria-HuxiEary 

107,520 

$664 

3.584,000 

$28,032 

orway 

22.046 

1,864,794 

21,606.707 

4,242 

$182 

105,507 

443.538 

200 

nited  Kingdom 

ftnada. 

1,668.424 
4,296,393 

86.224 

67,781 

925,120 
39,401,280 

53,480 
535,310 

' 

9,448,817 

182.037 

23,499,789 

549,727 

31,433,920 

589,454 

The  proportion  of  magnesite  imported  raw  showed  a  gradual  falling 
ff — ^from  more  than  one-half  the  weight  of  the  magnesite  imported 
s  calcined  in  1902  (the  first  year  for  which  separate  statistics  are 
ublished)  to  about  one-twelfth  the  weight  of  calcines  imported  in 
lie  years  inmiediately  preceding  the  war — a  natural  result  of  estab- 
shed  routes  and  the  tendency  to  ship  in  the  lightest  possible  form, 
'he  amount  of  calcined  magnesite  imported  in  1914  was  nearly 
50,000  tons,  valued  at  $1,500,000,  or  more  than  five  times  the 
uantity  imported  in  1904.  On  the  other  hand,  the  11,000  tons  of 
iw  magnesite  imported  in  that  year  was  an  actual  reduction  from 
tie  annual  importation  a  decade  before. 

When  the  war  first  cut  off  the  importation  of  Austrian  calcines, 
much  lai^er  proportion  of  raw  material  was  imported,  since  no 
ther  coimtry  had  sufficient  calcining  facilities  i.nmediately  to  take 
eire  of  the  sudden  demand.  Even  some  of  the  Grecian  magnesite 
tiat  ordinarily  would  have  been  calcined  in  Europe  en  route  was 
lipped  direct  and  the  imports  of  raw  magnesite  from  that  country 
reatly  increased  as  also  did  those  from  Canada  later.  In  1917  the 
nportation  of  crude  magnesite  was  the  largest  on  record,  both  as 
?gards  quantity  and  value,  amounting  to  nearly  90,000  tons,  valued 
t  $7^0,000,  or  nearly  9  times  the  amount  and  16  times  the  value  of 
18  1914  imports.  In  that  fiscal  year  the  imports  of  calcine  reached 
leir  minimum — less  than  5,000  tons, valued  at  only  $182,000,  or 
"ss  than  one-thirtieth  of  the  amount  and  about  one-eighth  the  value 
f  the  1914  imports.     In  1918  the  import  restrictions  of  the  United 
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States  Shipping  Board  cut  down  the  amount  t^  crude  magnrab 
imported  to  one-tenth  that  imported  in  the  previous  year.  Incresaed 
rail  and  lake  boat  shipments  from  Canada  which  had  meanwhile 
increased  ita  calcining  capacity  to  keep  up  with  the  sudden  incnue 
in  it«  mine  output  resulted  in  more  than  doubling  the  importation 
of  caloined  material. 


The  imports  for  consumption  since  1907  are  as  follows: 
Import*  ofmagrunttfor  cotuumpfion. 


Ctuds 

Ckldoad,  not  pnrUM. 

t^aljmi. 

Poondi. 

VtlM. 

Vdaepcr 
anil  of 

Poandi. 

Viiat. 

tarn 

!      S 

3            W 

t            M 

i      %. 
"'      1 

was 

III 

Hi 

•^ffll 

m,m.ia 

ass 

•ffiSS 
,.Si.S.S 

1,301,  UOl  00 
«SO,M1,00 
1,711,  M3. 00 
1,M,OT^OO 

3te|7gt.oa 

iii 

OCR 

an 

003 
004 

oat 

The  price  statistics  for  magnesite  are  somewhat  complicated  be- 
cause of  the  variety  of  grades  and  methods  of  packing.  Except  for 
Austrian  dead-burned  material,  the  dififerent  products  have  not  b«i 
well  standardized  and  statistics  for  successive  years  ore  not  competi- 
tive. Magnesite  "raw"  and  "calcined"  are  the  only  two  classe 
quoted  in  trade  journals  with  any  degree  of  regularity.  And  tbert 
quotations  are  nominal  and  rarely  reflect  even  major  fluctuations. 

Before  the  war  the  lowest  prices  for  dead-burned  Austrian  mt^ 
nesite  were  S15.72  f.  o.  b.  docks  at  Philadelphia,  $15.60  f.  o.  b.  Nei 
York,  and  115.20  f.  o.  b.  New  Orleans.  These  figures  represent  pra^ 
tically  the  minimum  prices  that  had  been  reached  in  15  years.  Ii 
rough  figures  the  average  price  of  calcined  magnesite  along  \h( 
Atlantic  seaboard  was  S16.25  per  net  tcm.  Gtucago  prices  in  1914 
were  $26  per  short  ton. 

The  minimum  prewar  price  of  raw  magnesite  was  $8  per  net  t« 
on  the  Atlantic  seaboard,  and  was  usually  quoted  higher.  Materii 
(Grecian)  calcined  for  medicinal  and  other  uses  ranged  from  $3' 
to  $25  per  ton  according  to  its  purity  and  the  care  that  had  hf&- 
exercised  in  sorting.  Fine  ground  calcined  brought  up  to  $35  un^ 
(40.  Little  information  can  be  gained  by  a  study  of  the  import 
valuations  except  that  they  bear  out  the  fact  that  shipments  from  j 
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Europe,  except  from  the  producing  countries  are  of  material  espe- 
cially ground  and  packed.  Magnesite  from  the  United  Kingdom 
has  the  highest  valuation  {%49A0  per  ton  in  1914),  while  the  Austrian 
material  was  valued  at  $9  to  $10  and  the  Grecian  imports  were 
generally  valued  at  slightly  over  $10. 

The  only  quotations  for  the  domestic  product  before  the  war  were 
in  California.  In  general  they  did  not  differ  greatly  from  the  quota- 
tions for  imported  magnesite  in  the  East.  In  the  early  years  of  the 
wsiTj  San  Francisco  became  the  dominant  market.  Quotations  rose 
From  $22  to  $25  per  ton  for  crude  calcines  in  sacks  and  $40  to  $55  for 
the  ground  product  in  paper-lined  barrels. 

New  York  market  quotations  in  June,  1919,  for  the  domestic 
product  were  $30  to  $35  per  ton  for  crude  and  $50  to  $60  per  ton  for 
calcined.  There  was  no  European  magnesite  on  the  market  at  that 
bime. 

Austrian  calcined  magnesite  began  arriving  in  this  country  during 
July,  1919,  and  in  the  10  months  (July,  1919,  to  April,  1920)  Com- 
oierce  and  Navigation  Reports  show  a  total  importation  of  13,573 
diort  tons,  valued  at  $246,978 — an  average  import  valuation  of 
(18.20.  Ten  thousand  nine  himdred  and  seventy-seven  tons  of  this 
e^ere  shipped  from  Italian  ports. 

Pnee$  ofmagneaiU,  1913,  per  short  taru 
^ew  York  market: 

Gieciaii,  Euboean — 

Calcined,  *' caustic"  fine  ground  (in  paper-lined  bairelfl) $25. 00-135. 00 

Calcined  "caustic/'  not  ground  (in  sacks) 17.50-  20.00 

Crude  (bulk) 7.00-    8.00 

Austrian,  calcined,  dead-burned,  crushed,  or  fine  ground  (bulk) . .  16. 1&-  16. 25 
?acific  coast  markets: 

Domestic,  calcined — 

"Caustic,"  fine  ground  (in  paper-lined  barrels) 90.00-  35.00 

Not  ground,  dead-burned  (in  sacks) 20.00-  25. 00 

Norwegian,  calcined,  dead-burned,  crushed,  or  fine  ground 22. 50 

RATES  OF  DIJTT. 
Magnericu 


Act  of— 


grtph. 


«R3 

883 

S90 

SO 
61 
84 

SB4 

94 

»7....... 

81 

1900  .... 

SI 

.9U 

42 

Tariff  olaaslflcation  or  deicrlptioiL 


Iftgneaia,  medldnal,  oarbonate  of. . . 

liagneaia,  caloIiMd 

Magnesia,  carbonate  of.  medidnal . . . 

OaJdncd^ 

Magnesia,  carbonate  of,  medidnal. . . 

Oaldned 

Magnesia,  carbonate  of,  medidnal . . . 

Galcined,  m3dldnal 

Magnesia  and  carbonate  of,  medidnal 

Oalfdned,  medicinal 

Magneda;  oaldned 

Garbonata  of,  pndpltatod , 


Rates  of  duty,  spedilo 
and  ad  Taiorem. 


6  cents  per  ponnd, 
10  cents  per  poond. 
4  cents  per  pound. 
8  cents  per  pound. 
3  cents  per  pound. 

7  cent^  per  pound. 

8  cents  per  pound. 
7  cents  per  pound. 
3  cents  pet  pound. 
7  cents  per  pound. 
3)  cents  per  pound. 
1|  oents  per  pound. 
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MagnenU. 


Act  of— 


1883 
]890 
IfSH 
1897. 
IWO 
1913 
1900 

1913 


Para- 
gra]^ 


(S20 
640 
543 
605 
818 
539 
84 


71 


Tariff  daariflcation  or  description. 


Magnerite,  or  native  minerBl  carbonate  of  magnesia.. 
do 


.do. 


Magnesite,  crude  or  calcined,  not  purified. 
do 


.do. 


***Magneslte  brick***  not  glaied,  enameled,  painted,  Tltri> 

fled,  ornamented,  or  decorated  In  any  manner. 
If  glaxed,  enameled,  painted,  vitrifled,  ornamented,  or 

(uooratod  in  anv  manner. 
***MagneRite  bricc***  not  glased,  enameled,  painted,  Tttri* 

fled,  ornamented,  or  decorated  m  any  manner. 
If  glazed,  enameled,  painted,  Titrifled,  ornamented,  or 

decorated  in  any  manner. 


Balm  of 
and  ad 


Do. 

I>Ol 

Do. 
Do. 
Do. 
2Spereentad 


35 

lOpereentad 
15peroeiitad 


OOUBT  AND   TREASURY  DECISIONS. 

In  a  decision  in  1876;  ground  magnesite,  or  native  carbonate  cf 
magnesia,  composed  of  magnesia  47.6  and  carbonic  acid  52.4,  w&s 
classified  as  carbonate  of  magnesia,  although  differing  in  some  re- 
spects from  the  more  common  article  known  by  that  name.  (Dept 
Order,  T.  D.  2875.) 

Calcined  magnesite,  declared  to  have  all  the  characteristic  prop^- 
ties  of  cement  and  to  be  used  as  a  mortar  in  cementing  magnesite 
bricks,  was  classified  as  cement  under  the  act  of  1883.     (T.  D.  9375. 

An  importation  described  as  calcined  magnesite,  or  magnesite 
which  has  been  reduced  to  pulverization  by  heat  and  then  ground 
and  chiefly  used  as  a  cement  for  fining  furnaces,  was  held  not  within 
the  provisions  in  the  act  of  1894  for  ''magnesite,  or  native  minera! 
carbonate  of  magnesia,''  nor  gypsum  groimd  or  calcined,  but  dutiable 
as  cement  other  than  Roman,  Portland,  or  hydraufic.  (O.  A.  3370. 
T.  D.  16851.) 

A  similar  importation  was  classified  as  cement  by  the  customs 
officers  under  the  act  of  1897,  but  the  Board  of  General  Appraisei^ 
held  it  exempt  from  duty  as  ''magnesite,  crude  or  calcined,  not 
purified."     (G.  A.  5003,  T.  D.  23316.) 

Magnesite  brick  was  held  dutiable  imder  the  act  of  1897,  paragraph 
87,  as  "brick,  other  than  fire-brick,"  the  term  "fire  brick"  being 
restricted  to  brick  made  from  fire  clay.  (U.  S.  v.  Hempstead,  15^^ 
Fed.,  483;  T.  D.  28076.)  An  importation  described  as  "magnesia 
brick"  also  was  held  dutiable  as  brick  and  not  as  fire  brick  imder  the 
act  of  1894.     (Fleming  Cement  &  Brick  Co.  v.  U.  S.,  124  Fed.,  1014.: 
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SITS  OF  THE  WORLD 


From 


MANGANESE. 


SDMMAKY. 

Importance  of  the  Industry. 

Ninety-six  per  cent  of  all  manganese  consumed  goes  into  steel 
manufacture.  In  the  ordinary  Bessemer  and  open-hearth  practice 
of  recent  years  from  10  to  17  pounds  of  manganese  has  been  added 
as  a  deoxidizing  agent  to  every  ton  of  steel  produced.  The  balance 
goes  into  the  electric  dry-battery,  glasq-making,  chemical,  and  paint 
industries. 

Foreign  and  Domestic  Natural  Resources. 

In  comparison  with  the  reserves  of  manganese  ore  in  the  operating 
districts  of  Russia,  India,  and  Brazil,  which  amount  to  some  133,000,- 
000  tons,  the  deposits  of  the  United  States  are  moderate.  Estimates 
of  the  Geological  Survey  and  Bureau  of  Mines  justify  the  assiunp- 
tion  that  the  miniTnnTn  proved  manganese  resources  of  the  United 
States  are  approximately  800,000  tons  of  high-grade  ore  with  1,130,- 
000  tons  of  ''additional''  high-grade  reserve  in  prospect.  Certain 
Montana  reserves  are  not  included  in  these  figures,  and  large  addi- 
tional  reserves  of  low-grade  material — ^running  down  to  25  per  cent 
manganese  content — are  known  to  exist.  These,  with  the  known 
deposits  of  still  lower  manganese  content — down  to  5  per  cent — ^make 
a  total  of  over  17,000,000  tons  of  low-grade  material  in  sight.  There 
is  a  possibility  that  our  domestic  resources  are  greatly  in  excess  of 
these  indicated  reserves;  producers  in  the  Butte  district  maintain  that 
several  million  tons  of  high-grade  ore  are  available  in  this  section 
alone.  Although  giaeat  bodies  of  manganese  ore  are  known  to  be  in 
place  in  the  Butte  silver-zinc  mines,  no  authenticated  estimates  of 
tonnage  are  available. 

The  foreign  ores  are  of  better  average  grade  and  more  easily  mined 
than  the  American  deposits.  Generally  speaking,  foreign  ores  aver- 
age 45  to  55  per  cent  manganese  content  and  domestic  ^^high  grade'' 
35  to  45  per  cent.  The  present  American  sources,  except  a  few  in 
the  South  and  the  Montana  districts,  are  remote  from  points  of  con- 
sumption and  characterized  by  the  costly  operating  conditions  of 
pioneer  mining  work. 

Manganese  mining  is  not  an  industry  characterized  by  heavy  in- 
vestments, although  a  few  producers  have  recently  installed  extensive 
surface-mining  equipment  and  concentrating  machinery.  For  the 
most  part  operations  are  near  the  surface,  deep  manganese  mining 
occurring  only  in  a  few  instances.  The  American  industry  outside 
of  the  Butte,  Mont.,  district,  is  mainly  in  the  hands  of  small  oper- 
ators, many  of  them  formerly  miners  of  other  metals. 
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The  number  of  shippers  of  high-grade  ore  in  1918  was  abotit  250* 
Montana  leading  in  the  United  States  as  a  high-grade  produoer,  wi^ 
23  operators;  California,  31  shippers;  Nevada,  11;  Arkansas,  10; 
Colorado,  11.  The  industry  extends  through  Arizona,  Alabama, 
Georgia,  New  Mexico,  Oklahoma,  the  Carolinas,  Tennessee,  Utah, 
Wyoming,  and  Virginia. 
DoMESTio  Supplies. 

For  a  decade  before  the  European  war  the  United  States  pro- 
duced less  than  1  per  cent  of  its  total  manganese  ore  supplies.  The 
cutting  off  of  foreign  sources  forced  an  expansion  of  domestic  pro- 
duction from  about  3,000  tons  in  1913-14  to  over  300,000  in  1918 
approximately  33}  per  cent  ,of  war-time  requirements.  If  all  the 
prospects  nearing  the  producing  stage  at  the  time  of  the  armistice 
were  to  become  actual  shippers,  domestic  manganese  could  equal 
the  prewar  requirements  of  350,000  tons. 

A  strong  preference  exists  on  the  part  of  the  main  consuming 
interest,  the  United  States  Steel  Corporation,  for  foreign  manganese 
whenever  imported  ore  is  obtainable.  The  purity  and  high  uniform 
grade  of  the  foreign  material  are  responsible  for  this,  and  the  con- 
sumers have  preferred  getting  2,000  to  5,000  tons  in  a  single  shipload, 
handled  in  one  sampling,  assay,  and  settlement,  to  assembling  a  sim- 
ilar tonnage  from  a  score  or  more  of  domestic  shippers. 
Future  CoMPETmvE  Conditions. 

To  make  an  accurate  forecast  of  the  after-war  cost  of  production 
of  manganese  ore  in  the  United  States  is  difficult.  *  Foreign  mining 
costs,  except  in  Cuba  and  Brazil,  are  available  only  for  periods  before 
the  war.  Although  individual  costs  were  frequently  less,  Hie  esti- 
mated average  cost  of  the  300,000  tons  of  domestic  ores  produced 
in  1918  was  S16  per  ton  on  railroad  cars  at  the  mine,  or  S26.80  per 
ton  delivered  at  the  principal  consuming  center,  Pennsylvania.  It 
is  estimated  by  the  Bureau  of  Mines  that  this  -total  delivered  cost 
may  decrease  to  a  figure  slightly  over  $22  per  ton,  or  55.6  cents  per 
unit  of  manganese,  as  against  40  cents  per  unit  for  the  higher-grade 
ores  imported  from  Cuba  and  Brazil.  Present  Russian  and  Indian 
costs  are  not  known,  but  it  is  probable  that  the  costs  of  Cuban  and 
Brazilian  ores  will  have  to  be  reduced  still  further  to  compete  with 
the  output  from  these  countries. 

The  higher  grade  and  uniform  character  of  the  foreign  ore  give  it 
decided  preference  from  the  consumer's  standpoint.  Even  at  the 
same  price  per  unit,  the  higher  grade  ore  invariably  rules  the  market. 

Although  not  impossible,  it  would  be  only  under  the  strongest 
pressure  that  domestic  producers  could  supply  the  full  requirements 
of  a  normal  United  States  demand  for  manganese.  Deposits  have 
not  been  brought  into  condition  to  deliver  the  present  annual  re- 
quirements, and  even  were  facilities  available,  it  is  estimated  by  the 
Geological  Survey  and  fiureau  of  Mines  that  under  this  production 
known  reserves  indicate  the  exhaustion  of  American  resources  in  a 
comparatively  few  years. 
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Act  of  1913,  tariff  paragraphs: 
Manganeae,  oxide  and  ore  of  (par.  540),  free. 


1 


DESCBIPTION. 


Manganese  is  not  found  in  the  metallic  state  m  nature;  it  occurs 
only  in  combination  with  other  elements,  as  oxide,  carbonatCi  or 
silicate,  the  oxides  being  the  most  common. 

Principal  manganete  mineraU. 


«   .» 


Klnenl. 


Polianlt« 

Pyrolaslto 

PsUomelaAe. 

Wad,  Boc  mansanae,  etc 

ICaneanite 

Bnumite 

Franklinlte 

Bhodocrosite. 

Rhodonite 

Tephroite  (nuumnese  oliTine) . 
Spessartlte  (manganfee  garnet) 


Composition. 


MnOj 

MnOi.HsO 

1inOi(MnKBa)O.HsO 

Impure  mixture  of  hydrous  oxides 

linaOt-HsO 

3MnsO|.MnS10« 

(FeZnMn)(FelCn)f04 

MnCOi  (carbonate) 

MnSlOi  (silicate) 

Mn«S104  (sUlcate) 

3KnO.AlflOi^Sl()t 


Peroent- 
■re  man- 
ganese. 


88.  a 

45-M 

02.4 

60 

10-19 

47.60 

41.9 

64.3 

83.8 


The  domestic  supply  of  manganese  comes  from  four  classes  of 
materials:  (1)  Manganese  ores,  (2)  manganiferous  iron  ores,  (3) 
manganif erous  sUver  ores,  and  (4)  manganiferous  zinc  residuum. 

The  limiting  percentage  of  manganese  distinguishing  a  mangan- 
iferous iron  ore  from  a  manganese  ore  is  not  fixed  but  varies  according 
to  the  use  to  which  the  ore  is  put.  For  steel  manufacture  manganese 
ore  may  contain  5  per  cent  of  iron  or  even  more  and  still  be  termed  a 
manganese  ore,  but  for  chemical  purposes  the  manganese  ore  should 
as  a  rule  contain  less  than  1  per  cent  of  iron. 

Manganese  ores  are  those  which  contain  at  least  35  per  cent  man- 
ganese and  otherwise  conform  to  the  specifications  of  the  trade  in 
which  they  are  used. 

Manffamfercms  iron  ores  consist  of  mixtures  of  manganese  and  iron 
oxides  and  hydrous  oxides  which,  though  usually  containing  man- 
ganese in  excess  of  5  per  cent,  may  contain  as  Uttle  as  1  per  cent. 
The  proportion  of  iron  in  such  ores  is  highly  variable  but  usually 
exceeds  40  per  cent. 

Manganiferous  silver  ores  consist  of  mixtures  of  manganese  and 
iron  oxides  and  hydrous  oxides,  with  small  quantities  of  silver  and 
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lead  minerals.  As  a  rule  the  iron  content  exceeds  the  manganese 
content,  but  locally  the  iron  is  altogether  absent.  These  ores  are 
more  important  as  fluxes  in  lead  and  copper  smelting  than  as  sources 
of  recoverable  manganese. 

Mangamferous  zinc  residuum  is  an  artificial  furnace  product  con- 
sisting of  manganese  and  iron  oxides  in  a  matrix  of  slag.  It  is  ob- 
tained from  zinc  volatilizing  and  oxidizing  furnaces  using  New  Jersey 
zinc  ores.  The  residuum  consists  largely  of  iron  and  manganese 
oxides,  the  zinc  having  been  removed  by  volatilization  and  collected 
as  zinc  oxide.     The  manganese  content  is  14  to  15  per  cent. 

USES. 

The  chief  use  of  manganese  ores  is  for  making  f-erromanganese 
and  spiegeleisen,  alloys  required  in  steel  making.  Fully  96  per 
cent  of  the  manganese  ore  consumed  in  the  United  States  goes  into 
the  manufacture  of  steel.  Practically  all  steel  contains  manganese 
and  of  all  the  essential  alloys  ferromanganese  is  used  in  the  largest 
quantity.  Under  present  metallurgical  methods  it  is  impossible  to 
produce  open-hearth  and  Bessemer  steel  without  adding  on  the 
average  one-half  of  1  per  cent  manganese,  and  special  steels  are 
made  containing  up  to  10  or  12  per  cent.  Manganese  alloys  when 
added  to  steel  serve  as  deoxidizers  and  recarburizers,  and  impart 
certain  essential  qualities — toughness  and  hardness. 

Manganese  is  also  a  useful  alloy  in  bronze.  Its  compounds,  gen- 
erally the  oxide,  are  used  in  glass  making  and  in  electric  dry  batteries 
It  is  employed  in  chemical  works  in  the  manufacture  of  chlorine  and 
bromine;  is  used  as  a  drier  for  varnishes,  and  as  a  coloring  materia! 
in  pottery  and  brick  making,  and  for  green  and  violet  paints.  The 
consumption  of  manganese  ore  for  these  purposes,  however,  b 
relatively  small  compared  to  its  use  in  steel. 

DOMESTIC   PBODUCTIOX. 

For  over  a  decade  previous  to  1915  the  domestic  production  o^ 
manganese  ore  rarely  exceeded  4,000  tons  annually.  Upon  the  out- 
break of  hostilities  in  Europe  (August,  1914),  the  need  for  man- 
ganese became  increasingly  evident,  and  as  the  demand  for  man- 
ganese alloy  by  steel  manufacturers  became  more  urgent  prices  of 
the  ore  rose  rapidly.  This  condition  resulted  in  strenuous  efforts 
to  increase  production.  In  1915  the  production  of  ore,  35  per  cent 
or  over  in  manganese,  increased  to  nearly  10,000  tons;  in  1916,  to 
31,000  tons;  in  1917,  to  129,000  tons;  and  in  1918,  to  approximately 
306,000  tons. 

HISTORY. 

Prior  to  1870  the  value  of  manganese  ore  in  the  iron  industry  was 
not  generally  recognized.     The  iron  used  was  largely  in  the  form  of 
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ast  and  wrought  iron,  to  which  no  manganese  is  added,  or  of  cm- 
ible  steel  in  which  only  a  small  quantity  is  required.  The  develop- 
lent  of  the  Bessemer  and  open-hearth  processes  of  making  steel 
bout  this  time  created  a  demand  for  manganese  alloys,  and  during 
?cent  years  it  has  been  the  ordinary  practice  to  add  from  10  to  17 
ounds  of  manganese,  in  the  form  of  ferromanganese  or  spiegeleisen, 
3  every  ton  of  steel  produced  by  these  processes. 

For  a  decade  before  the  European  war  (1914-1918)  the  United 
tates  produced  less  than  1  per  cent  of  its  supply  of  manganese,  the 
?st  being  imported  from  British  India,  Russia,  and  Brazil  in  the 
>rm  of  ore,  and  from  England  in  the  form  of  ferromanganiBse.  The 
losing  of  the  European  supply  and  the  partial  closing  of  the  British 
adian  supply,  under  war  conditions,  made  it  necessary  to  turn  to 
trazil  for  our  foreign  manganese.  At  the  same  time  vigorous  steps 
'ere  taken  to  develop  domestic  resources.  American  citizens  were 
rged  to  embark  on  new  mining  ventures  with  the  encouragement 
nd  advice  of  the  Government  through  the  War  Industries  Board, 
hipping  Board,  Geological  Survey,  and  Bureau  of  Minea.^  The 
espouse  measured  in  actual  tonnage  of  manganese  and  other  mimi- 
ion  minerals  was  remarkable,  yearly  production  of  manganese  in- 
reasing  almost  a  himdredfold.  The  tonnage  of  high-grade  (35  per 
ent)  ore  increased  from  4,000  tons  in  1913  to  305,869  tons  in  1918. 
40w-grade  ores  containing  from  10  to  35  per  .cent  manganese  were 
sed  to  a  larger  extent  for  making  spiegeleisen  and  for  direct  addition 
1  the  smelting  of  pig  iron,  without  going  through  the  form  of  f erro- 
Uoy.  The  number  of  shippers  of  high-grade  ore  increased  from  18 
1 1914  to  247  m  1918. 

Even  before  the  passage  of  the  war  minerals  bill  (October,  1918)  it 
ras  clear  that  the  necessity  for  legislative  stimulation  of  produc- 
ion  for  most  of  the  munitions  minerals  had  passed.  Consumption 
Lad  not  come  up  to  the  preliminary  estimates  prepared  by  the 
ifferent  Government  departments,  and  the  supply  from  varioua 
ources,  on  the  other  hand,  far  exceeded  the  preliminary  production 
stimates  by  prospective  shippers  to  the  Government  in  the  early  part 
f  the  year.  The  natural  result  of  a  combination  of  these  factors — 
verestimate  of  consumption,  change  in  rate  of  consumption,  under- 
stimate  of  production,  with  imports  continuing  to  enter  the  country 
tt  spite  of  embargo — ^was  a  serious  congestion  of  stocks.  At  the  begin- 
ling  of  1919  consumers  were  stocked  with  considerably  over  a  year 'a 
equirements  in  manganese. 

As  a  result  of  the  domestic  developments  in  the  manganese  situa- 
ion  the  Government  found  it  possible  in  1917  and  1918  to  res  trie- 
he  importation  of  ore  from  Brazil  and  other  foreign  countries  having 
i  long  haul,  for  the  sake  of  conserving  shipping,  while  importations 

1  See  war  xninerab  relief  act,  Mar.  2, 1918. 
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from  Cuba  and  Central  America  were  encouraged.  Imports  ci  fcs^ 
romanganese  were  also  restricted  early  in  1918,  but  later  in  the 
year  an  exception  was  made  and  12,000  tons  were  allowed  to  enter 
from  England.' 

OONOENTBATION  PBAOTIOB. 

The  minerals  associated  with  manganese  are  quartz  and  iron, 
principally  limonite;  barite  is  of  rare  occurrence  although  oc^casion- 
ally  found.  As  the  specific  gravity  of  iron  is  similar  to  that  of  man- 
ganese it  is  practically  impossible  to  effect  a  separation  mechanically; 
consequently  it  is  conmion  practice  to  hand  pick  the  ore  coming 
from  the  finishing  apparatus  when  a  product  low  in  iron  is  desired. 
As  a  rule,  however,  no  attempt  is  made  to  separate  the  small  amount 
of  iron  present  in  ores  coming  from  the  usual  manganese  deposit. 

The  usual  specific  gravity  of  quartz  is  ordinarily  about  2.65,  but 
quartz  occurrins:  in  connection  with  manganese  deposits,  particulariT 
the  sands  resulting  from  the  decay  of  limestone  and  other  fornur 
tions,  is  often  rough  and  porous  and  has  a  specific  gravity  of  1.8  to  2. 
The  average  specific  gravity  of  manganese  that  must  be  treated  is 
about  twice  that  of  quartz,  the  principal  impurity  that  must  be 
separated,  and  this  difference  is  ample  to  insure  clean  separation. 

The  work  of  cleaning  manganese  ores  as  practiced  in  the  various 
districts  can  hardly  be  considered  standard  except  in  general  outline; 
that  is,  the  use  of  grizzlies,  log  washers,  screens,  and  picking  belts, 
with  a  growing  tendency  toward  the  employment  of  jigs.  Few 
American  plants  have  a  ful\  instaUation  of  essential  equipment,  while 
a  number  are  operating  with  the  irreducible  minimum  of  equipment, 
namely,  a  log  washer  and  a  screen,  or  simply  hand  jigs. 

Existing  practice  in  the  treatment  or  cleaning  of  manganese  ore 
varies  from  fair  to  very  bad  with  a  wide  range  between,  but  as  a  whole 
the  practice  is  poor.  Plants  are  modeled  after  others  already  oper- 
ating, often  on  the  assumption  that  because  a  plant  is  in  operation 
it  must  be  doing  good  work,  which  is  frequently  far  from  being  true. 
However,  the  essential  principles  of  a  prevailing  practice  are  likely 
to  be  sound  and  particularly  adapted  to  the  special  conditions  and 
needs  of  the  district  and  are  likely,  therefore,  to  develop  ultimate 
efficiency.* 

LOCAUTIES  OF  FBODUGTION. 

Manganese  ore  deposits  occur  in  many  parts  of  the  United  States, 
but  are  most  abundant  in  Montana,  the  Appalachian  and  Piedmont 
regions,  in  the  southern  Mississippi  Valley,  and  on  the  Pacific  coast. 
Small  deposits  occur  in  New  England  and  in  the  Great  Basin  region. 

•  Import  reitrlctioDS  effectiye  during  tha  wir  period  an  given  below  under  "Imports.'' 

•  Crane,  W.  B.:  U.  B.  Bureau  of  Minea. 
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Up  to  1918  the  principal  producing  districts  had  been  the  James 
liver,  Staunton  River,  and  the  Blue  Ridge  regions  in  Virginia,  the 
]^ave  Springs  aQd  the  Cartersville  districts  in  Georgia,  the  Batesville 
listrict  in  Arkansas,  and  the  Livermore-Tesla  districts  in  California. 

The  greater  use,  small  and  rapidly  decreasing  stocks,  ad'  ancing 
)rices,  and  other  conditions  in  the  manganese  situation  brought  about 
)y  the  war  led  to  intensive  prospecting  and  abnormal  production 
n  1918.  During  that  year,  15  States  that  had  no  manganese  mines 
n  operation  before  the  war  produced  over  250,000  tons  of  high-grade  * 
)re.  Montana  led  in  production,  mining  in  1918  over  60  per  cent 
)f  the  country's  total.  Other  important  producing  States  during 
1918,  following  in  order  of  quantity  mined,  were:  California,  Nevada, 
Arizona,  and  Virginia. 

Manganiferoiis  iron  ores  (5  to  35  per  cent  Mn),  which  prior  to  the 
Brar  (1914)  had  been  produced  chiefly  in  Minnesota  and  Colorado, 
v^ere  in  1918  produced  in  12  or  more  States,  the  principal  ones  being 
in  order  of  quantity  produced:  Minnesota,  Wisconsin,  Colorado, 
Nevada,  and  New  Mexico. 

RELATION    OF    DOMESTIO    FBODUOTION    TO    DOMESTIO    COXSUMFTION. 

The  approximate  available  supply  of  manganese  metal  in  the 
United  States  during  the  normal  years  (up  to  1914)  preceding  the 
European  war,  may  be  taken  as  a  fair  indication  of  the  domestic 
consumption.  During  the  four  years  before  the  war,  1911-1914, 
inclusive,  the  amoimt  consumed  annually  ranged  from  176,000  long 
tons  to  291,000  long  tons  of  manganese,  the  average  for  the  four-year 
period  being  238,900  tons.  During  the  same  years  the  manganese 
contents  of  ores  imported  averaged  132,300  tons,  and  of  speigeleisen 
and  ferromanganese  averaged  79,350  tons.  The  domestic  produc- 
tion of  manganese  was  small,  between  24,000  and  34,000  tons 
annually,  the  average  being  27,300  tons,  or  little  more  than  11  per 
cent  of  the  consumption.   . 

Under  the  influence  of  high  prices  and  a  keen  demand,  as  a  result 
of  the  greatly  increased  output  of  steel  for  the  warring  nations  in 
Europe,  domestic  production  of  high-grade  manganese  ore  began  to 
increase  rapidly,  amounting  in  1915  to  2.9  per  cent  of  the  total  con- 
sumption of  ore;  to  6.2  per  cent  in  1916;  to  17  per  cent  in  1917;  and 
to  38.4  per  cent  in  1918.  The  imports  of  ferromanganese  declined 
during  this  same  period  from  55,263  tons  in  1915  to  26,906  tons  in 
1918.  . 
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Consumption  of  mangane$e  (total  metal)  in  the  United  States} 


Calendar 
yoar. 


1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 


Domestic  production. 


Ore.« 


Long  ton.* 

9,212 

8,561 

8,880 

12,022 

19,453 

40,276 

104,147 

201,149 

313,211 


Zinc 
re<id- 
uum.> 


Long  ton.* 
19,890 
15,S48 
15,177 
14,825 
14,529 
23,101 
28,828 
22,523 
21,286 


Total. 


Long  (An.< 

29,102 

24,409 

24,057 

26,847 

33,982 

63,377 

132,975 

223,672 

334,496 


Imports  for  oonsumptioo. 


Ore.» 


*iLong  ton* 
113,903 
83,110 
150,699 
162,201 
133,228 
160,766 
267,697 
296,087 
230,844 


Spiegel- 
eiseiLS 


Lono  ton.* 
5,077 
4,194 
203 
15 
674 
40 


794 
394 


Ferro- 
man- 
ganese.* 


Long  ton.* 
91,382 
64,210 
79,310 
102,456 
66,398 
44,210 
72,742 
33,575 
21,525 


Exports.* 


LongUm.* 

1 

5 

2 

174 

36 

1,174 

499 

2,365 

2,989 


CoosmiiptiaD- 


Total.t 


Propcr- 

tlMl 

produced 
in  l'Dii«d 


Long  ton,* 
239,463 
175,918 
254,267 
291,345 
234.146 
257,219 
472,915 
551,763 
581.270 


Ptrcrst 

1115 
13.  ^^ 

a.  21 

14.51 

34.ftl 

57.29 


1  Hi-en  in  equivalents  of  metallic  manganese:  exclusive  of  manganese  in  manganiferoas  iron  ores  eta- 
taining  10  per  cent  manranese. 

>  Calculated  from  production  figures  in  Mineral  Re<;ources.  and  (Geological  Survey  records.  Ore  35  per 
cent  and  over  manganese,  figured  as  42.5  per  cent;  ore  10  to  35  per  cent  manganese,  figured  as  20  per  cent 
xinc  re<«iduum  figured  as  14,5  per  cent. 

s  Calculated  from  Department  of  Commerce  statisticft:  ore  as  47  per  cent  manganese,  spiegeJcisen  as  2 
per  cent  manganese,  and  ferromansanese  as  80  per  cent  manganese. 

*  Ore;  includes  a  small  amount  of  ferro  exported  in  1917;  ore  taken  as  47  per  cent  and  ferro  as  80  per  oea 
manganese. 

*  Production  plus  imports  minus  exports. 

*  Manganese  content. 

EXPORTS. 

The  United  States  is  an  importer  and  not  an  exporter  of  manga- 
nese ore.  No  domestic  manganese  is  exported,  and  only  insignificant 
quantities  of  the  foreign  ore  imported  are  reexported;  nearly  all  of 
these  go  to  Canada.  In  1918  small  amoimts  of  ferromanganese 
were  exported  to  Canada,  Italy,  and  Great  Britain. 

Manganese  and  mangani/erous  ores  produced  in  the  United  States} 


Year. 


1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
19t8 
1910 


35  per 
cent  +. 


Orotstont. 

2,258 

2,457 

1,064 

4,048 

2,635 

9,613 

31,474 

129,405 

305,869 

60,270 


10  to  36 
per  cent. 


5  to  10 
percent. 


Oro»9  font. 

41,260 

37,584 

40,863 

51,513 

91,666 

180,053 

453,853 

730,789 

916, 163 

217,080 


Orotttont. 

19,  $41 

6,'iM 

10,634 

7,891 

6. 50 

14,782 

90, 4n 

i330.51i 

470,19 

388,  Ifi 


1  Mineral  Resources  and  Geological  Survey  records.    Figures  represent  ore  marketed  (or  thJpments}. 
*  Includes  200,327  tons  mangani/erous  iron  ore  from  'Wisconsin,  containing  a|.proxJiLately  6  per  cent  of 


manganese. 
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Production  qf  manganese  and  manganiferous  ores  in  United  States  by  States,^ 


state. 


Llabama 

irizona 

kr-aa  as 

'a  if  >mia 

•olorado 

veon^a 

iliuiies  ta 

ifoata  a 

*levada 

*few  Mexico... 

rennessee 

Pevas 

Jtah 

tr'lr^inia 

(ViscoxKin 

Undistributed 


1916 


35 

per 

cent 

+. 


Orosa 
tons. 

(«) 

3,060 

6,318 

6,136 

110 

(«) 

'6*418 

(>) 
429 

(») 
1,282 

4,417 


3,304 


Total....  31,474  453,853 


10  to 

35 

per 

cent. 


Gro99 
tons. 

"7,392 

3,682 

139 

98,255 

(«) 
193,257 


122, 4?9 
16,068 


5to 

10 

per 

<%nt. 


Groaa 
ton$. 


1917 


35 

per 
cent 

+. 


S8,858 
'47,"i46 


(•) 
7,213 


5,418 


3,982 
30,487 


90,473 


GT089 

tons. 

264 
14,802 
10,140 
14,196 

114 


10  to 

35 

per 

cent. 


Gross 
tons. 


19,053 

9,100 

152 

118,481 


3,614  13,2^1 

B59,573 

61,1091    l,f.68 

3,450122,872 


2,603 

1,996 

•    25 

4,195 

12,360 


537 


129,406 


15,900 

83 

135 

136] 

17,577 


5  to 

10 

per 

cent. 


Gross 
tons. 


15,396 


>6,380 


91,590 


52,848 


16,819 
200,327 


730,759 


1918 


35 

per 

cent 

+. 


10  to 
35 
per 

cent. 


Gross 

tons. 
709 

17,612! 
7,731' 

24,067 
4,821 
6,679 


199,982 

19,872 

3,126 

4,162 

380 

5,100 

10,928 


Gross 
tons. 

443 

6,758 

9,173 

68 

112,354 

9,510 

630,827 


750 


>  330,512)05, 869 


80,354 

32,907 

2,307 


7,859 


23,603 


916, 163 


5to 

10 

per 

cent. 


(hoss 
tons. 


6,082 


"11,714 

1,266 

229,860 


400 
51 


4,917 
215,839 


19191 


35 

per 

cent. 


Gross 
tons. 

40 

520 

3,000 

11,000 

13,500 

50 


27,300 
80 


130 


4,650 


s  470,138 


60,270 


10  to 

35 

per 

cent. 


Gross 
tons. 


2,400 
80 


9,900 

3,800 

53,100 


98,000 
12,500 


5,770 


5to 

10 

per 

cent. 

Gross 
tons. 


250 
135,000 


1,020 


31,530 


217,080 


*  251,862 


'388,132 


1  Mineral  Resonrces  and  Oeplogical  Survey  records.    Figures  represent  ore  shipped.    Figures  for  1919  are 

1  Includes  small  amounts  under  6  per  cent. 


estiirated  by  tbe  Geological  Survey. 
*  Included  under  **  Undistributed.' 


» 


*  Under  6  per  cent  manganese. 

Imports  of  manganese  alloys  and  qtwntities  made  from  domestic  and  imported  ores  in  the 

United  States.^ 

[Long  tons.] 


Ferromnnennese: 

Imported 

Domestic  production  » 

From  domestic  ore 

From  imported  ore 

Total 

Percent  (manganese)  as  ferromanga- 

nese  made  from  domestii*  ore 

Number   of  plants  maldng  ferro- 

manganese 

Splegelelsen: 

lmport4>d 

Domestic  production  * 

From  domestic  ore 

From  imported  ore 

Total y 

Per  omt  (manganese)  as  splegeleisen 

made  Crom  dompstic  ore 

Number  ol  plants  making  splegelei- 
sen  

Total    available    supply    of 

metallic  manganese  as  alloys. 

Per  cent  (total  manK&ncse)  imported  as 

alloys 

Per  rent  (total  manganese)  as  ferro- 
manganese  made  in  United  States  from 

imported  ore 

Per  cent  (total  manganese)  as  spi^^lei- 
sen  made  in  United  States  from  im- 
ported ore 

Per  cent  (total  manganese)  as  ferroman- 
sanese  made  in  United  States  from 

domestic  ore 

Per  cent  (total  mancanese^  as  spiegl«>isen 
made  in  United  States  from  domestic 
ore 

Per  cent  (tcMtal  manganese)  as  alloys 
rnsde  froni  domestic  ore 

^«r  rent  (total  manganese)  made  and 
imported  as  splegeleisen 

Total,  open^eartta  and  Bessemer  Fteel. . . 


1913 


AUov. 


128.070 

119,495 

» 1,075 

« 118.420 

247,565 


77 

106,990 

41,744 

65,236 

107,057 


Manga- 
nese. 


102. 45A 

91.342 

•850 

« 93,492 

196,798 

0.4 


15 

20.845 

8,020 

12,825 

20,860 

38.5 


217,658 
47.1 

42.9 

5.9 

.4 

3.7 
4.1 

9  6 
11,145,637 


1914 


Alloy. 


82.997 
100,731 

•  1,978 
•  98,753 
183,728 


2,870 
76,625 
51,511 
25,114 
79,495 


Manga- 
nese. 


66,398 

79,408 

M,408 

■  78,000 

145,806 

0.9 


574 

15,732 

10,707 

5,025 

16,306 

66.3 


162.112 
41.3 

48.1 

3.1 

.9 

6.6 

7.5 

10.0 
23.395.530 


1915 


Alloy. 


55,263 

145.842 

»1,94« 

'143,896 

201,105 


200 

114,446 

107.063 

7,384 

114,646 


Mnnga- 
nese. 


42.210 

113,378 

•1.568 

*  111,810 

155,588 

1.0 


40 

23,638 

22,218 

1,420 

23,678 

93.8 


179,306 
23.6 

62.3 

.8 

.9 

12.4 

13.2 

13.2 
31,966,315 


1  From  manuscript  copy  Mineral  Resources,  1918  (Qeological  Survey). 
*  Quantity  made.  *  Partly  estimated. 
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Imports  of  mangoMH  alloy$  and  quantities  made  from  domestic  and  imported  ant  m 

the  United  States — Continued. 

piiong  tons.) 


FefTomangani 

Imported 

Domestic  production  > 

From  domestic  <H« 

From  imported  ore. 

Total 

Percent  (mansanese)  as  (erromaof^ 

neeo  made  Irom  domestic  ore 

Number  of  plants  nuUcing  ferroman* 

ganese. 

^Meloisen: 

Imported. 

Domestic  production  * 

From  domestic  ore 

From  imported  ore 

Total 

Fw  cent  (manganese)  as  spiegelelsen 

made  from  domestic  ore 

Nomber  of  plants  making  splegelei* 


Total    available    supply    of 

metallic  manganese  as  alloys . 

Fv  cent  (total  manganese)  imported  as 

all0yB 

Far  cent  (total  manganese)  as  ferramen- 
mads  in  united  States  from 


ore. 


Fer  cant  (total  manganese)  as  splegelei- 
sen  made  In  United  States  from  im- 
ported  ore.. ..•■.••..«...•.....•••....> 

Fer  cent  (total  ma^anese)  as  ferro> 
manganese  made  in  United  States  from 
domestioore 

Fer  cent  (total  manganese)  as  spiegelel- 
sen made  tn  United  States  from 
domestic  ore 

Fer  cent  (total  manganese)  as  alloys 
made  from  domestic  ore 

Per  cent  (total  manganese)  made  and 
Imported  assplegeleisen 

Total,  open  hearth  and  Bassemersteel . . . 


1916 


Alloy. 


90,038 
227,801 

17,172 
210,639 
318,729 


13 


184,822 

141,795 

43,027 

184,822 


11 


Manga- 
nese. 


73,742 
171,051 

12,845 
168,206 
243,793 

6.3 


40,151 

81,638 

8,613 

40,151 

78.6 


283,944 
25.6 

65.7 

3.1 

.   4.5 

11.1 

16.6 

14.1 
42,474,466 


1917 


Alloy. 


41,969 
280,270 

29,813 
230,467 
302,239 


23 

3,968 

199,024 

170,914 

28,110 

202,992 


17 


Manga- 
nese. 


83,575 
193,079 

23,152 
169,927 
226,654 

10.2 


793 

44,323 

88,419 

5,904 

46,116 

85.1 


271,770 
12.7 

68.5 

3.2 

8.6 

14.1 

32.7 

16.6 
44,628,853 


1918 


Alloy. 


36,906 
318.948 

80.3Q» 
238.640 
846,116 


27 


1. 

273,953 

332,986 

40,906 

376,921 


IB 


n.Ts 


57.324 
1(3. 447 
242,204 


3n 

54.4m 

47,KiS 

7.acs2 

85ft 


7-3 

5&a 

2.5 

19.S 

ISif 
3S.S 

43,835,^ 


FOREIGN   PRODUOTION. 

Russia  and  India  have  for  years  been  the  leading  manganese  ore- 
producing  countries,  supplying  around  80  per  x>ent  of  the  world's 
requirements.  Brazil  is  also  a  large  producer,  normally  supplying 
about  10  per  cent  of  the  world's  output.  Relatively  little  ore  is 
used  in  these  countries,  most  of  it  being  sent  to  the  large  consuming 
countries  of  Europe  and  to  the  United  States.  The  Indian  ore  has 
been  used  largely  by  Great  Britain,  but  much  of  it  has  gone  to  the 
United  States,  France,  and  Germany. 

Russia  is  the  main  source  of  high-grade  ore  for  use  in  the  chemical 
industries.  The  ore  is  of  a  fine,  earthy  nature,  some  of  it  running 
from  48  to  52  per  cent  manganese  as  it  comes  from  the  mine.  Con- 
centrate of  exceptional  purity,  obtained  by  washing,  contains  81  to 
92  per  cent  of  manganese  dioxide  and  less  than  1  per  cent  of  iron. 
Some  of  the  ore  is  used  in  paint  and  pottery  industries,  and  a  high- 
grade  concentrate  goes  into  the  manufacture  of  dry  batteries  and 
flint  glass. 
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Although  the  main  advantage  of  the  Russian  ore  is  its  purity,  by 
far  the  larger  part  of  it  is  used  in  the  iron  industry.  As  a  general 
rule  the  ore  exported  has  been  sorted  and  will  average  50  to  51  per 
cent  manganese,  about  0.16  per  cent  phosphorus,  and  not  over  10 
per  cent  silica.^ 

The  manganese  deposits  of  the  Caucasus  region  are  of  extraordi- 
narily high  grade  and  have  as  yet  been  hardly  tapped.  Had  it  not 
been  for  the  advent  of  the  war,  the  output  in  1914  from  this  region 
alone  would  have  been  1,300,000  tons.  There  are  some  serious  prac- 
tical objections  to  the  fineness  of  the  Caucasian  manganese  ore.  The 
material  has  in  general  a  slightly  higher  manganese  content  than  the 
Indian  ore  and 'an  extremely  low  iron  content.  Shipments  over  long 
periods  have  averaged  only  0.43  per  cent  iron.  They  are  also  low  in 
phosphorus  and  the  percentage  figure  of  0.175  phosphorus  is  practi- 
cally a  maximum. 

The  Caucasian  situation  has  been  much  upset  since  the  war  because 
of  lack  of  shipping  in  the  Black  Sea,  the  disorganization  of  the  Tschia- 
touri  Railway,  and  labor  and  political  difficulties.    There  was  prac- 
tically no  production  in  1918  and  1919,  and  it  is  stated  that  much  of 
the  concentrate  produced  since  1914  has  been  insufficiently  washed. 
Miners'  wages  in  January,  1920,  were  said  to  be  equivalent  to  $4  per 
day  at  existing  exchange.    In  terms  of  the  depreciated  local  currency 
this  is  an  enormous  wage  and  there  is  little  prospect  of  the  miners 
agreeing  to  take  less.    The  mines  are  now  reported  to  be  under 
strict  control  of  the  Georgian  government  which  regulates  prices 
through  an  association  comprising  the  British  as  well  as  the  native 
mine  owners.    In  April,  1920,  100s.  per  ton,  on  a  50  per  cent  base 
with  a  unit  variation  of  Is.,  was  quoted.    This  price  corresponded  to 
about  60  cents  a  unit  delivered  at  Atlantic  seaboard  or  20  cents  less 
than  prevailing  prices.    Shipments  are  now  only  by  way  of  Poti  and, 
owing  to  shallow  water  in  that  harbor,  are  limited  to  3,000  tons. 
Business  is  further  hampered  by  the  practical  absence  of  bottoms 
and  the  risk  of  irregular  silica  content  complicated  by  the  necessity 
of  paying  80  per  cent  of  the  purchase  price  against  miner's  analysis 
on  bill  of  lading. 

The  manganese  resources  of  Brazdl  are  said  to  be  rapidly  diminish- 
ing.' In  the  State  of  Bahia  the  deposits  appear  to  be  superficial, 
small,  and  very  irregular.  In  the  State  of  Minas  Geraes,  whence 
comes  most  of  the  BraziUan  ore,  manganese  oxides  persist  to  a  depth 
of  410  feet.  The  area  is  2,500  feet  long  by  1,000  feet  wide,  and  con- 
tains reserves  approximately  between  7,000,000  and  10,000,000  tons. 
During  the  war  the  great  Morro  da  Mina  mine,  of  Minas  Geraes,  was 
mtensively  worked,  and  the  grade  of  ore  has  fallen  off  (from  the  old 

*U.  8.  steal  CorpoimtUm. 
•D.F.Hewett. 
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standard  of  48  to  50  per  cent)  until  now  anything  over  40  per  cent 
is  acceptable.  Other  deposits  of  manganese  ore  are  reported  in  the 
States  of  Maranhao  and  Matto  Grasso. 

Germany,  Austria-Hmigary,  Japan,  and  Spam  produce  relatiTdT 
small  quantities  of  manganese  ore.  That  produced  by  Germany  and 
Austria-Hungary  is  used  in  their  domestic  industries.  Japanese 
and  Spanish  ore  is  in  a  large  part  exported.  The  Japanese  material 
rivals  the  Russian  product  in  purity,  and  is  an  important  source  of 
manganese  for  battery  and  chemical  purposes. 

Extensive  manganese  deposits  were  discovered  about  1910  in 
Egypt  and  a  reserve  of  15,000,000  tons  is  reported  in  sight,  much  of 
it  high  grade.  The  district  is  in  Sinai,  situated  12  miles  from  the 
Red  Sea  coast  with  which  it  is  connected  by  railroad  and  aerial 
tram.  A  mechanical  loading  system  is  installed  at  the  docks,  of  a 
capacity  of  600  tons  per  day.  The  iron  content  of  the  Sinai  ore  is 
higher  even  than  that  of  the  Indian  ore  and  it  has  been  difficult  to 
obtain  ferromanganese  from  this  material  of  better  than  60  per  cent 
grade.  Operations  were  suspended  during  the  war,  but  it  is  possible 
that  this  deposit  is  to  be  a  factor  of  some  importance  in  the  world 
ore  market. 

In  1915  Cuba  became  a  producer  of  manganese  ore  and  one  of 
special  importance  to  the  United  States,  on  account  of  its  close  prox- 
imity to  our  eastern  seacoast.  Cuba  produced  9,000  tons  in  1915,  a 
quantity  about  equal  to  that  produced  by  the  United  States;  and 
33,120  in  1916,  an  amount  slightly  greater  than  the  United  Stat^ 
production.  The  Cuban  ore  is  of  even  lower  grade  than  the  ores  of 
this  country. 

Production  o/rruAiganese  ore  in  principal  foreign  eountriet.^ 

[Lone  tons.] 


Country 


Canada 

Cuba 

Braxil 

Austria 

Bosnia  and  Hencegovina. 

France 

Germany 

Greece 

Hunfsary 

Italy 

Russia 

Spain 

Sweden 

Unit4>d  Kingdom 

India 

Japan 

Africa 

Australia 

AUothftr* 


1012 


67 


152,431 

12,275 

4,677 

5,488 

91,018 

7,595 

10,662 

2,599 

911, 74^ 

17, ire 

5,082 

4,170 

633,080 

11,862 


1913 


328 


120,368 

16,280 

5,709 

7,610 

748 

549 

18,706 

1,506 

1,289,370 

21,?54 

3,938 

5,393 

815,047 

18,016 


1914 


25 


27 


180,738 

(«) 
4,055 

(«) 
(«) 


1915 


1,6"3 

»  9s,  500 

12,947 

3,585 

8,437 

682,896 

16,807 


726 


180 

9,000 

284,111 

(«) 
'10,600 

(*) 
(«) 
'406 

(") 

12,379 
•8,705 
14,lOi 

7.487 

4,640 

450,416 

25,400 

1,437 
'1,260 


1916 


855 

33.120 

495,172 

(«) 
'23,00>) 

(•) 
(») 
'3,650 

(») 

17.960 
'288,000 

'9,000 

5,140 

654,204 

7,749 

«1,995 

'3,236 

•12,870 


1917 


131 

41,651 

524.436 

(*1 
'49,500 

(•) 

(•) 

(•) 

(«> 
'24,900 

(«) 

56.556 
'20,200 

9,»42 
590.913 

«5,83l 

'4,056 

•20,701 


19U 


2# 
81.99P 
345>-:9 
(«' 

(«> 
(*> 
(«) 

(«> 
(«» 
(») 
»17,«S 
(«) 


•28.870 


1 U.  8.  Geological  Siu-^ey,  Mineral  Resources,  1917-18. 

•  Not  yet  available. 

•  Exports. 

•  Shipments  from  Gold  Coast  not  included.    Julv  1916  to  November.  1917.  28.465  tons 

*>  Includes  Mexico,  Porto  Rico,  Costa  Rica.  Panama.  Argentina.  Chile,  Ecuador.  Pwti.  and  Chioa^ 

•  Imports  into  United  States,  production  not  availaole. 
'  Compiled  from  original  sooroes  by  National  (British)  Fedemtion  of  Iron  and  Steal 
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TRANSPORTATION. 

The  greater  part  of  the  imported  ore  goes  to  consumers  over  com- 
>aratively  short  distances  by  rail  from  the  entry  ports  of  Baltimore 
ind  Philadelphia.  One  large  consimier — of  Cuban  ore  chiefly — flo- 
ated at  Sparrows  Point,  Md.,  unloads  the  ore  directly  from  vessel 
o  plant. 

Most  of  the  Russian  ore  has  come  from  the  district  of  Tschiatouri 
)vcr  from  90  to  126  miles  of  raihoad  to  the  ports  of  Poti  and  Batum 
)n  the  Black  Sea.  Much  of  the  Russian  ore  imported  into  the  United 
itatos  before  the  war  (1914-1918)  was  transshipped  from  England 
ind  Germany. 

Most  of  the  ore  mines  of  British  India  are  located  on  railways, 
although  some  of  the  ore  is  carted  from  the  mine  to  the  railroad  over 
distances  varying  from  1  to  20  miles  and  then  transported  by  rail 
from  about  130  to  700  miles  to  the  shipping  ports  Bombay,  Calcutta, 
Madras^  or  Goa^  Freight  rates  from  the  mines  to  Bombay  during 
the  war  period  remained  practically  constant  at  8  rupees  per  ton, 
but  these  were  increased  on  January  1,  1920,  to  10  rupees  (S4.24).* 

The  bulk  of  the  ore  exported  from  Brazil  is  mined  from  283  to  310 
miles  from  the  shipping  port  of  Rio  de  Janeiro,  to  which  it  is  trans- 
ported from  the  mines  by  rail. 

The  ore  of  Cuba  comes  chiefly  from  the  Province  of  Oriente,  much 
of  which  must  be  transported  in  carts  or  automobiles  from  3  to  15 
miles  to  the  railroad.  The  ore  has  only  a  short  distance  to  travel 
by  rail  to  the  ports  of  Santiago  and  Nipe,  from  which  it  is  shipped 
to  the  United  States. 

IMPORTS. 

Before  the  outbreak  of  hostilities  in  Europe  (1914)  the  United 
States  received  nearly  all  of  its  foreign  manganese  ore  from  three 
countries — British  India,  Brazil,  and  Russia.  In  the  fiscal  year  1914, 
the  last  normal  year  before  the  war,  these  three  countries  supplied 
99  per  cent  of  the  total  imports,  divided  as  follows:  British  India  40 
per  cent,  Brazil  25  per  cent,  and  Russia  34  per  cent.  After  1915, 
because  of  war  conditions,  imports  from  Russia  stopped  and  the 
quantity  received  from  British  India  was  greatly  reduced;  conse. 
quently  imports  from  Brazil  began  to  show  large  annual  increases- 

In  1915  Cuba  began  mining  manganese  ore,  the  industry  being 
promoted  by  American  interests  and  the  entire  production  sent  to 
the  United  States.  The  quantity  imported  from  Cuba  increased 
from  5,141  tons  in  1915  to  82,974  tons  in  1918,  an  amount  equal  to 
one-sixth  of  our  total  imports. 

•  With  nqtee  exohango  at  Q/^  d.,  aod  sterling  13.50. 
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ImporU  ofmcaiganeu  ore  by  countries} 


Coantiy. 


1910 


Russia 

Indta 

Brazil 

L  ndbtributed 

Total.... 


Quan- 
tity. 


LongUnu. 

S,iao 

140,966 
53,750 
14,513 


342,348 


Value. 


S3flO,n7 
682,897 
544,353 
214,164 


1,711,131 


1911 


Quan- 
tity. 


I/mgUmt. 
19,103 
106,580 
41,600 
9,569 


176,  to 


Valua. 


8186,690 
501,746 
342,760 
165,686 


1,186,791 


1012 


Quan- 
tity. 


Longumt. 

S,334 

128,645 

81,580 

7,102 


300,661 


Value. 


8490,306 
644,162 
510,300 
124,416 


1,760,181 


i9U 


QnaD- 
tity. 


134,337 

141,687 

70,200 

8,066 


345,090 


V 


1712,  S4 

710.  ?j4 
445,$* 
161,63 


2,02»,fi!G 


Country. 


Australia 

Belfdum 

Braitl 

India 

Canada 

Chile 

Cuba 

Central  American 

France 

Qermany 

Greece 

Japan 

Netherlands 

Portugal 

Russia 

Ignited  Kingdom. 
Another 


Total. 


1914 


Quantity. 


LcmgtonB, 


450 

113,924 

103,583 

64 


5 
1,713 


40 
2,505 


52,681 

8,321 

8 


283,294 


Value. 


86,913 

736,769 

604,981 

1,357 


1,580 
92,273 


1,320 
62,213 


490,331 

136,206 

1,177 


2,024,120 


1915 


Quantity. 


Long  font. 


275,579 

86,450 

325 


5,141 


258 


2,810 
SO 


49 
116 


320,778 


Value. 


82,240,837 

194,628 

12,989 


69,463 


23,500 


106,434 
1,792 


4,730 
1,529 


2,655,080 


1916 


Quantity. 


Lorngtiim*. 
488 


471,837 

61,960 

756 


30,563 
12,132 


3,000 
6,196 


100 


576,321 


VahM. 


819, 7i: 


7,l®,s-l 

401,77^ 

72,4^ 

1? 

514,!^ 

311,. ¥* 


1« 

24,31S 

163, 431 


ll,«a7 
7*17^ 


8,606,171 


Country. 


1917 


Argentina 

Australia 

Braiil 

India 

Canada. 

Chile 

Cuba 

Central  America'. 

Japan 

PortiiKal 

Russia 

Ijnited  Kingdom. 
Another 


Total. 


Quantity. 


Lofwtofw. 
6,600 


612,517 

48,975 

883 

202 

44,511 

12,710 

2,745 


805 
24 


629,972 


Vahie. 


810,083 


8,578,296 

362,582 

40,534 

6,330 

612,413 

884,511 

85,538 


152,084 
618 


10,262,929 


1918 


Quantity. 


LongUmt, 
849 
108 

846,  sn 

29.275 
301 

82,074 
30,538 
«3,709 


4,362 
222 


491,303 


VahM. 


839,127 

13,990 

10,174,138 

547,886 

11,968 

48,780 

3,751,193 

712,730 

177,246 


012;  638 
6,191 


15^006,867 


1019 


Quantity. 


Lomgtem, 

2,306 

648 

316,503 

9,200 

582 

441 

86,320 

16,285 

051 

400 

6,016 

9,470 

4,634 


333,344 


886,547 

36.  %5 

7,077,071 

354.971 

16,-•2^ 

13,  ^V) 

1,433,  :it> 

617. 63P 

39,tl9 

31, 1« 

296, -^li 

1,066,741 

36!^,  737 


U,  229, 194 


1  Calendar  years. 

I  Includes  Mexico,  Panama,  and  Costa  Rioa. 

•  Includes  3,000  tons  from  China. 


Orades  and  hinds, — ^Nearly  all  of  the  ore  used  in  the  manufacture  of 
dry  batteries  and  in  the  chemical  industry  has  come  from  Russia. 
Most  of  the  ore  imported  from  Russia,  however,  goes  into  steel  making. 
A  much  smaller  supply  of  chemical  ore  of  similarly  high  purity  is  also 
imported  from  Japan. 
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Twenty  analyses  of  manganese  ores  from  10  districts  of  British 
India  showed  the  following  ranges  in  percentage  composition:  Man- 
ganese, 30  to  58.64;  silica,  1  to  18.48;  and  phosphorus,  0.01  to  0.65. 
The  average  analysis,  in  percentages,  was:  Manganese,  49.13;  silica, 
5.43;  and  phosphorus,  0.18.* 

Brazilian  ores  from  the  Lafayette  and  Bahia  districts  showed  in 
10  analyses:  Manganese,  43  to  55.14  per  cent;  silica,  1  to  7  per  cent; 
and  phosphorus,  0.01  to  0.15  per  cent.  The  average  analysis  was: 
Manganese,  50.82  per  cent;  silica,  2.68  per  cent;  and  phosphorus, 
0.057  per  cent.^ 

Ores  of  the  great  Morro  da  Mina  mine,  formerly  averaging  between 
48  and  50  per  cent  manganese,  have  fallen  off  to  an  average  of  45  per 
cent,  or  less. 

Import  restrictions. — ^The  American  Iron  and  Steel  Institute  acted 
as  consignee  for  all  manganese  (including  ore  and  ferromanganese) 
from  December  15,  1917,  until  February  20,  1919.  Transoceanic 
shipments  were  greatly  restricted,  and  after  July  19,  1918,  even 
Asiatic  ore  was  practically  cut  off  xmtil  January,  1919,  when  the 
importation  of  manganese  ore  was  permitted  from  any  non-enemy 
country. 

Distribution  in  United  States  for  consumption. — ^Most  of  the  for- 
eign manganese  ore  enters  the  United  States  through  the  ports  of 
Baltimore  and  Philadelphia,  whence  it  is  distributed  largely  to  the 
various  ferromanganese  furnaces  of  Maryland  and  Pennsylvania. 
Some  Cuban  and  South  American  ore  consigned  to  Southern  fur- 
naces is  landed  at  Mobile  and  Pensacola.   . 

Persistence. — ^Up  to  1916  imports  of  manganese  ore  varied  but  little 
from  year  to  year.  In  that  year  war  demands  caused  marked 
increases  in  import  toimage.  This  movement  reached  its  height 
during  1918.  Imports  in  1919  were  little  above  the  prewar  figure. 
The  insufficient  home  production  of  high-grade  ore  and  the  more 
uniform  quality  of  the  foreign  ore  are  the  factors  responsible  for  the 
steady  importation. 

Imports  for  coniumption  (free). 

MANQANXflB,  OXIDB  AND  OBX  OF. 


Plscalyetf. 

Qnantity 
(IcmgtODs). 

Value. 

Value  per 

unit  of 
quantity. 

• 

Fiscal  year. 

Quantity 
(long  tons). 

Value. 

Value  per 

unit  of 

quantity. 

1007 

205,395.80 
318.568.43 
165,059.75 
347.336.63 
300.566.80 
107,959.81 
407^168.09 

$1,073,654 
1,773,018 
1,343,657 
1,594,435 
1,453,177 
1,393,435 
3,196,565 

S8.15 
8.11 
7.53 
6.45 
0.93 
6.53 
5.39 

1914 

388,837.00 
206,913.00 
492,967.00 
656.036.00 
557,711.00 
473,303.00 

$1,841,473 
1.404,965 
5,358,087 
10,543,573 
11,944,516 
16,358,741 

$6.87 

1908 

1915 

7.33 

1909 

1916 

10.87 

1910 

1917 

16.07 

1911 

1918 

81.43 

1912 

1919 

34.87 

1913 

Harder,  S.  C:  U.  8.  Oeolosloal  Surrey. 


ton  unit  (22.4  lbs.)  specifjring  the  approximate  manganese,  silict, 
and  phosphorus  limits;  they  are  usually  oxide  but  may  contain  ■ 
certain  amount  of  carbonate  or  silicate.  Chemical  ore  is  pyTolusit« 
(MnP,)  low  in  iron  and  is  quoted  in  dollars  per  long  ton.  Chemical 
and  Metallurgical  Engineering  (July  21,  1920)  quotes  metallurgical 
ore  (50  per  cent  Mn)  at  85  to  90  cents  per  unit  (equivalent  to  t42.50 
to  S45  per  ton)  and  chemical  ore  at  S75  to  $85  per  ton;  the  price 
differential  is  not  stable,  but  chemical  ore  always  sells  at  fully  50 
per  cent  and  frequently  up  to  100  per  cent  above  metallurgical  ore 
having  practically  the  same  manganese  content. 

The  annual  average  prices  given  below  are  the  averages  for  domestic 
ore  of  varying  grades,  f.  o,  b.  mines  and  reflect  the  lo*  grade  of  the 
material. 

Avtragt  whoUtaU  prieei  0/  mangarute  ort.* 
i  Pn  loni  Ion  at  domciiic  on  mt  mine.] 

1915 tll.W 


1910 »10.14 

1611 10.01 

1912 9.45 

1913 10-00 

19U 10.39 

Government  price  fixing  was  a  factor  in  the  latter  part  of  t918. 
Previous  to  that  the  schedule  of  the  Carnegie  Steel  Co.,  of  Fitto- 

'MlnMsl  ll»»oim«.  V.  B.  Ovohiclral  Sarr*;. 
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)UTgfa,  Pa.y  was  the  standard  of  value.  The  specifications  were  based 
>n  ore  containing  not  over  8  per  cent  silica  and  not  more  than  0.25 
>er  cent  phosphorus:  Excess  of  these  impurities  above  these  limits 
s  penalized.  In  general,  very  little  ore  containing  more  than  25  per 
rent  silica  can  be  used,  and  over  12  per  cent  is  heavily  penalized 
>.  g.  Cuban  ore). 

The  fluctuations  in  the  prices  of  foreign  ore  are  reflected  fairly 
Lccurately  in  the  statistics  of  imports.  The  prices  show  a  gradual 
'aU  down  to  a  minimum  of  only  a  little  more  than  $5  a  ton  in  1913, 
oUowed  by  rapid  rise  during  the  war  period.  Prewar  statistics  of 
nanganese  ore  prices  in  foreign  countries  have  not  been  obtained, 
>ut  they  are  known  to  have  been  much  lower  than  in  the  United 
states.  Since  the  war,  however,  England  is  the  only  important 
breign  consuming  market.  The  disorganization  of  shipping  has 
*esulted  in  English  consimiers  losing  much  of  their  former  advantage 
IS  r^ards  cheap  freights  and  manganese  ore  prices  in  that  countiy, 
)iiice  the  war,  have  not  varied  widely  from  American  prices  and 
lave  occasionally  gone  higher. 


TABIPF   HISTOBT. 


Manganese  ore  has  been  exempt  from  duty  since  1872. 
x>\intries  generally  also  admit  it  free  of  duty. 


Foreign 


Rates  ofdtUy. 

MAM0ANK8S,  OXIDS  AND  OBB  OW. 


Act  Of— 

Par. 

Tariff  dassiflcatlon  or  description. 

Rates  of  dot  j. 

1«83 

821 
643 
64« 
007 
019 
MO 

If ftnmnf^fHi,  pxid^  and  or^  of. , ,  „  ^ 

Free. 

[990 

do '. 

Do. 

1804 

do 

Dot 

1897 

do 

Da 

1909 

do: 

Da 

1913 

do 

Da 

COUBT   AND   TREASURY   DECISIONS. 

There  have  been  many  decisions  upon  what  constitutes  manganese 
ore  for  tariff  purposes.  n  1879  the  Treasury  Department  held  that 
to  be  dutiable  as  manganese  ore  the  commodity  must  contain  .^0  per 
cent  or  more  of  manganese  and  not  more  than  10  per  cent  of  iron. 
(Dept.  Order,  T.  D.  4114;  followed  in  T.  D.  7273.) 

An  importation  containing  less  than  50  per  cent  of  manganese  but 
not  more  than  10  per  cent  of  iron,  but  commercially  known  as 
manganese  ore  and  valuable  only  for  the  manganese  content  was, 
however,  held  entitled  to  free  entry  either  as  manganese  ore  or  as 
an  unoiumerated  article  similar  thereto.     (Appeal,  T.  D.  9954.) 


140 


CERTAIN  MINERAL  INDUSTRIES. 


Ore  containing  from  48  to  51  per  cent  of  manganese  and  from  1  to  2 
per  cent  of  iron  was  held  entitled  to  free  entry  as  manganese  ore* 
(Dept.  Order,  T.  D.  16550.)  These  percentages  were  next  changed 
to  40  to  50  per  cent  or  more  of  manganese  and  less  than  10  per  cent 
of  iron.     (Dept.  Order  T.  D.  19184.) 

A  product  recoverable  from  manganese  after  use  in  the  manufac- 
tiu'e  of  chlorine  was  held  exempt  from  duty  as  oxide  of  manganese. 
(Appeal,  T.  D.  8429.) 

Oxide  of  manganese,  classified  as  a  chemical  compoiind,  was  held 
entitled  to  free  entry  under  the  specific  provision  therefor  in  the  act 
of  1909.     (Abstract  35681,  T.  D.  34468.) 

Merchandise,  invoiced  as  Braimstein  Grob,  consisting  of  a  chemical 
mixture  composed  of  manganese  oxide  and  about  four>tenths  of  1  per 
cent  of  nickel  oxide,  was  held  exempt  from  duty  as  oxide  of  manganese 
and  not  dutiable  as  a  chemical  mixture  under  the  act  of  1909,  nickel 
oxide  being  declared  naturally  present.  (Abstract  36912,  T.  D. 
34933.) 

COMPETITIVE   CONDrnONS. 

During  the  war  period,  the  production  of  manganese  ore  in  the 
United  States  was  a  profitable  industry  in  many  localities,  but  only 
because  prices  were  from  three  to  four  times  those  existing  prior 
to  the  outbreak  of  hostilities  in  Europe.  With  the  retiun  of  prewar 
conditions  the  industry  must  compete  again  with  the  high-grade  cheap 
foreign  ores. 

Foreign  ores  are  of  better  average  grade  and  more  easily  mined 
than  the  domestic  deposits.  The  average  grade  of  imported  ore  is 
from  45  to  65  per  cent  manganese  as  compared  to  domestic  ''high 
grade''  running  from  35  to  45  per  cent.  It  is  a  significant  fact  that 
most  of  the  American  mines  are  situated  in  localities  remote  from 
the  points  of  consumption,  often  at  considerable  distances  from  the 
railroad. 

Typical  analyses  (dry)  of  the  manganese  ores  used  in  the  manu- 
facture of  ferromanganese  by  the  United  States  Steel  Corporation 
(1920)  are: 


Kind  of  ore. 


BraifUan 

Indian 

Caucasian 

Domestio  (average  of  best  quality) 


Manican- 


Percent, 
4«.84 
51.60 
50.00 
40.75 


Iron. 


Percent. 
4.80 
6.89 
1.25 
3.% 


Biliea. 


Percent. 
5.00 
6wS2 

0.0O-ia25 
12.21 


Ph08> 
phanis. 


Percent. 

aosi 

.086 

.17 

.Oi>5 


Until  the  dislocation  of  shipping  as  a  result  of  the  submarine 
menace,  it  was  generally  believed  that  domestic  mines  could  not 
furnish  any  lai^e  tonnage  of  manganese.  The  record  of  production 
disproves  this  impression,  but  the  domestic  industry  was  developed 
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only  under  extraordinary  conditions,  high  prices,  and  practically 
oomplete  freedom  from  foreign  competition.  The  war  disturbance 
«dso  fostered  production  in  Cuba,  and  gave  rise  to  a  mushroom 
industry  in  other  countries  that  had  not  hitherto  been  able  to  develop 
«uiy  important  output  as  long  as  shipments  from  India,  Russia,  and, 
to  less  extent,  Brazil  were  unrestricted.  Costs  in  all  districts  increased 
greatly,  but  nowhere  did  they  increase  as  much  as  in  the  United 
States. 

BESEBVES. 

Domestic  reserves  of  manganese  ore,  exclusive  of  those  in  Butte, 
axe  sufficient  for  only  a  few  years.  The  amount  of  high-grade  ore 
(35  per  cent  or  more)  in  sight  has  been  estimated  at  only  699,7rO 
tons,  with  1,130,000  tons  more  in  prospect.*  Taking  the  normal 
oonsumption  in  this  country  as  350,000  tons,  these  reserves  would 
"be  exhausted  in  from  two  to  five  years.*®  There  are  large  reserves 
in  the  Butte  district  but  to  date  there  are  no  reliable  figures  as  to  the 
exact  tonnage  available.  These  deposits  together  with  the  Philips- 
burg  ores  are  the  only  ones  in  the  United  States  which  could  serve 
.as  the  basis  for  a  permanent  industry. 

Sussia,  India,  and  Brazil  have  very  large  deposits  of  manganese 
ore.  The  reserves  of  the  Tschiatouri  and  Nicopal  districts  in  Russia 
are  estimated  at  117,400,000  tons.  Three  districts  in  ?ndia  have 
reserves  of  11,137,000  tons,  while  the  reserves  of  two  mines  (Wigg  and 
Morro  da  Mina)  of  Minas  Oeraes,  Brazil,  are  7,000,000  tons."  This 
ore  is  all  much  higher  grade  than  that  of  the  domestic  deposits. 
Other  coimtries  have  less  important  supplies. 

COSTS." 

Domestic. — ^The  average  cost  of  producing  clean  manganese  ore 
(containing  35  per  cent  or  more  manganese)  in  the  United  States 
during  1918  was  $16  per  long  ton  f.  o.  b.  mine.  To  this  must  be 
added  the  freight  to  the  furnace  and  war  taxes. 

These  items  ranged  from  S3.50  to  $13.50  per  ton  according  to  the 
locality.  A  fair  average  of  the  cost  of  ore  delivered  at  the  furnace 
(Chicago)  from  the  four  principal  producing  States  during  that  period 
is  $26.80  per  long  ton,  or,  based  on  the  average  manganese  content 
of  40  per  cent,  $0.65  per  unit  of  metal  content." 

•  U.  8.  Oeologica]  Sarvey,  Deoember.  191S. 

>•  On  basis  of  an  annual  produotiaa  of  45,000,000  tons  steel  domestlo  consumptian  of  manganese  ores  is 
.  ftboot  860,000  tons.    The  resenrea  In  known  deposits  tberefore  aro  only  arailable  for  one  or  possibly  two  or 
thsea  years, 
u  Harder,  E.  C:  Manganese  Ores  of  Russia,  India,  Brasll,  and  Chile,  1910. 

IS  A  detailed  stady  of  domestio,  BrasiUan,  and  Cuban  ooets  by  W.  R.  Crane  ol  the  U.  S.  Bureau  of  Mines 
is  In  the  Tariff  Commission  files  and  has  been  drawn  upon  freely  for  the  text  and  figures  presented  in  this 

section. 

n  ThJsaveracalnehxdes  many  small  mfaieB.  Atohief  pofaits  of  produotion  In  Montana  (the  main  domestio 
field)— namely,  Botte  and  Fhilipsborg— a  oost  oonsiderably  less  than  this  woold  be  shown.  It  is  claimed 
by  An^iWMt*  Copper  Mining  Co.  that  if  industry  wars  on  a  mora  permanent  basis,  oost  would  reduoe  to 
tlOorfUpertOB. 
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Summarizei  data  im  egtimated  average  cost  of  domestic  ores. 


Kind  of  ore. 


Carbonate 

Oxide 

Average 


Estimated 
t)DS  pro- 
duced in 
1918. 


63,000 
231,500 


*  294, 500 


Estimated 
cost  on  rail- 
road car. 


S5.00 
19.00 


16.00 


Estimated 

railway 
freight. 


SI  1.35 
10.70 


10.85 


Total 
estimated 
cost  de- 
livered. 


$16.35 
29.70 


26.80 


percent. 


36.5 
41.0 


40.0 


Estimated 

cost  per 
unit- 

(OtCLil 


4-*)  8 


65.8 


1 22.4  pounds  manganese  metal  content. 

s  Later  production  flgures  show  total  of  305,860  tons. 

There  are  of  course  a  number  of  favored  districts  which  could 
produce  oxide  ores  more  cheaply  than  the  average  figures  given  above. 
Virginia,  for  instance,  probably  dehvered  ore  to  the  furnaces  at  a 
cost  of  about  55  cents  per  unit.  Cartersville  (Georgia)  and  Bates- 
ville  (Arkansas)  ores  should  have  reached  Birmingham,  Chicago,  or 
Pennsylvania  furnaces  for  55  to  60  cents  per  unit.  Nearly  85  per 
cent  of  the  oxide  ores,  however,  came  from  the  far  Western  States, 
and  were  subject  to  high  railway  freights.  The  carbonate  ores  paid 
a  high  railway  freight,  but  other  costs  were  so  low  that  these  were 
probably  the  cheapest  ores  produced  either  on  a  ton  or  unit  basis. 

Cost  of  manganese  ore  delivered  atfumaee  tmder  war  conditions —  United  States.^ 


Esti- 
mated 

cost 

f.  0.  b. 

railway 

cars. 


Alabama 

Arjiona 

Arkansas 

CaUIo-nia. 

Georgia 

Montana: 

Butte 

Phiiipsborg. 

Nevada 

New  Mexico — 

Tennessee 

Utah 

Virginia 


S12.00 
14.00 
17.50 
12.00 
15.00 

5.00 
15.00 
12.00 
14.00 
22.50 
14.00 
15.00 


Esti- 
mated 
freight  to 
furnace. 


17.50 
11.00 

5.00 
13.00 

7.50 

11.00 
11.00 
12.00 
10.00 

6.00 
11.00 

3.50 


Total 
cost  de- 
livered 
ftimace. 


119.50 
25.00 
22.50 
25.00 
22.50 

16.00 
26.00 
24.00 
24.00 
28.50 
25.00 
18.50 


Average 
percent 
manga- 


40 
41 
41 
43 
40 

37 
42 
42 
42 
40 
43 
42 


Esti- 

mat^d 

c<»t  per 

unit  of 

maosa- 

neae. 


.a 

.S3 
.56 

.Sn 

.43 

.62 

.57 
.57 

.n 

.2ft 
.44 


>  Crane,  W.  R.:  Cost  of  Manganese  Production  in  the  United  States,  U.  8.  Bureau  of  Mines. 


FUTUBE  COSTS. 

The  average  costs  shown  above  are  for  war  times  and  more  par- 
ticularly for  the  last  six  months  before  the  signing  of  the  armistice. 

In  estimating  future  costs  there  is  little  to  be  gleaned  from  these 
war  figures.  Only  small  amounts  of  domestic  ores  were  mined  prior 
to  the  war,  and  these  were  frequently  produced  in  a  small  way  bj 
farmers  at  such  times  when  they  and  their  teams  were  not  busy  with 
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farm  work.  The  production  was  in  the  Southeastern  States  where 
freight  rates  to  consuming  centers  were  not  excessive.  Probably 
only  small  profits  were  made,  but  these  were  satisfactory  imder  the 
eircumstances.  Costs  were  from  $4  to  $8  per  ton  on  board  railroad 
cars,  biit  these  figures  are  not  fair  guides  to  future  possibilities. 

Aside  from  railway  freights,  the  wage  scale  enters  more  largely  into 
the  cost  of  production  than  any  other  single  item.  It  has  been  thought 
probable  by  the  Bureau  of  Mines  that  as  the  industries  return  to  a 
j:)eace  basis,  wages  will  decrease  to  some  extent.  Better  practice 
should  account  for  some  reduction,  and  cost  of  supphes  may  per- 
haps be  properly  expected  to  drop  in  proportion  to  reduction  in 
wages.  The  following  table  is  based  on  a  reduction  in  costs  of  25 
per  cent: 

Revised  estimated  average  cost  data  an  domestic  manganese  ores} 


Kind  of  ore. 

Estimated 
proportion- 
ate tonnage 
por  cent. 

Estimated 

cost  on 

railroad. 

cars. 

Estimated 
railway 
freight. 

Total  esti- 
mated cost 
delivered. 

Manganese 
percent. 

Estimated 

cost  ner 

tmit 

(cents). 

Carbonate 

21 
79 

$3  75 
14  25 

Ill  00 
10  40 

S14  75 
24  65 

365 
41.0 

40.4 

Oxide 

CO  0 

Average 

100 

11.72 

10  53 

22.25 

400 

55.6 

1  U.  S.  Bureau  of  Mines,  W.  R.  Crane. 

Here  again  in  certain  more  favored  districts,  as  regards  freight  rates 
to  consumers,  the  oxide  ores  can  undoubtedly  be  delivered  to  the  fur- 
naces for  less  than  60  cents  per  unit.  Southern  States  generally 
should  reach  50  cents  per  xmit  or  better.  The  Western  States,  on  the 
other  hand,  will  hardly  be  as  low  as  60  cents.  The  Butte  carbonate 
ores  are  the  one  exception  in  the  far  West,  owing  to  large-scale  pro- 
duction and  low-hauling  costs. 

FOREIGN   PBODUCTION. 

The  principal  source  of  foreign  ore  during  the  war  was  Brazil. 
The  next  most  important  single  source  was  Cuba.  Smaller  amounts 
came  from  other  points  in  the  West  Indies,  Central  and  South  America 
and  the  Orient,  chiefly  India. 

In  prewar  times  Russia  and  India  were  more  important  sources 
than  Brazil.  It  seems  probable,  however,  that  Russia  will  not  for  a 
few  years  become  a  large  factor,  and  that  the  Indian  output  may 
also  be  slow  in  reaching  this  country  in  volume.  It  is  possible  that 
English  ferromanganese  made  from  Indian  ores  may  appear  before 
long  in  quantities  sufficient  to  affect  the  market.  However,  freights 
from  India  to  the  eastern  seaboard  of  the  United  States  early  in 
1920  are  practically  as  favorable  as  to  London.    A  recent  isolated 
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Bhipment  carried  a  freight  rate  of  80  shillings  per  ton,  and  the  mate- 
rial was  laid  down  in  New  York  at  a  total  cost  of  60  cents  per  unit,  or 
practically  the  same  price  at  which  it  is  sold  in  Great  Britain.  In 
1913,  at  normal  freights,  Indian  ore  was  delivered  in  the  United  States 
at  from  $11  to  $16  per  long  ton,  49  per  cent  manganese  content,  or 
SI  cents  per  unit.  Russian  ore  in  1913,  of  52  per  cent  manganese 
content,  was  deUvered  for  $12.46,  or  24  cents  per  unit. 

Our  more  immediate  concern  is  with  Brazilian  and  Cuban  ores. 
Some  information  regarding  costs  in  these  coimtries  is  at  hand  and 
will  be  reviewed  in  the  following  pagfes." 

Cuba. — ^Manganese  mining  in  Cuba  is  generally  by  open-cut  metho(k 
In  only  one  instance  has  there  been  anything  approaching  true  under- 
ground work.  Preparation  for  market  is  generally  by  hand  cleaning, 
though  log  washers  are  used  at  the  most  important  mine  in  the  island. 
One  concentrator,  involving  screens  and  jigs,  was  built  and  operated 
during  the  war. 

Reported  ore  co»U  in  Cuba. 

liining  and  treatment $5. 00-18.00 

Hauling  to  railroad 2. 00-12. 00 

Ouban  railroad  freiq:ht8 1.00-  2.50 

Port  coets  and  charges 75-  L  50 

Royalty 1.50-  iSO 

The  two  largest  producers  in  Cuba  were  situated,  as  regards  the 
bulk  of  tncir  output,  directly  on  the  railroad  or  on  tram  lines  leading 
to  the  railroad.  Tne  total  cost  of  ore  at  the  ship  is  taken  as  $14  per 
ton,  including  the  above  items  and  some  further  miscellaneous  and 
general  charges.  No  amortization  of  investment  is  included  in  this 
figiu'e. 

Cost  data  computed  from  four  operation$  in  Bratil. 


Item. 

• 

A. 

B. 

G. 

D. 

Iftnlnff,  f.  o.  b.  ears ^^^ 

$5.00 

1.85 

1.50 

.65 

$4.00 

1.85 

1.60 

.05 

$5.00 

1.90 

15.35 

$S.» 

Export  tax 

I.S 

Railway  fr«iifht  rati!  to  Rio  dd  Janeiro.. .  ,,.---„.,.,........... 

5.C 

DocVase  at  Rio  de  Janeiro 

Liehterajce  at  Rio  de  Janeiro 

2.50 
.25 

IS) 

Transfer  from  narrow  to  broad  sauee  railroad 

.£ 

Hatilaffe  to  station ,.. 

zse 

Total 

9.00 

8.00 

5.00 

17.  SD 

1  Mines  C  and  D  are  handicapped  by  increased  freight  rates.    The  other  two  oompanies  are  still  opcratiaf 
under  old  contracts. 

In  addition  to  the  above  figures  a  State  tax  of  S3.20  was  imposed 
during  the  war.  Further,  royalty  charges  up  to  $1.75  per  ton  were 
not  imcommon.  The  total  range  of  costs  for  Brazilian  ore  into  ship 
woiild  therefore  be  $12  to  $22.50  per  ton.  Since  the  low  cost  is  for 
one  of  the  largest  and  most  important  mines,  it  is  probable  that  a 
weighted  average  would  be  approximately  $15. 

>«  Crane,  W.  R.:  U.  B.  Bureau  of  ICliias. 
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OCEAN   FBEIGHT   BATES. 

Freight  rates  on  manganese  ores  from  Brazil,  Cuba,  and  India,  to 
the  United  States  and  England,  are  given  below: 

Prewar,  India  to  the  United  States $4. 32 

Prewar,  India  to  England 3. 84 

Prewar,  Brazil  to  the  United  Statee  or  England 2. 88 

Prewar,  Cuba  to  the  United  States 1. 50-  2. 50 

1916,  Brazil  to  the  United  Statee 5. 50-  6. 50 

1918,  Brazil  to  the  United  States 15. 00 

1918,  Cuba  to  the  United  States 9. 50 

1919-20,  India  to  the  United  States 11. 50-15. 50 

1919-20,  India  to  England 11.50-15.50 

1920(April),  Russia  to  United  States 8.00-12.00 

1920  (April),  Russia  to  England (estimated)..  20.00 

The  average  rail  freight  during  the  war  from  Atlantic  seaboard  to 
consumer  was  approximately  $3  per  long  ton. 

SUMMARY   OF   COST   OF   FOREIGN   ORES. 

Assembling  the  foregoing  figures  we  have  a  total  estimated  average 
cost  for  ore  delivered  at  the  fimiace  (Pittsburgh)  in  1918  of  S23.50 
for  Cuba  and  S30  for  Brazil.  On  a  unit  basis  this  would  be  62 
cents  for  Cuba  (for  ore  containing  38  per  cent  manganese)  and  67 
cents  for  Brazil  (for  ore  containing  45  per  cent  manganese). 

FUTURE   FOREIGN   COSTS. 

Before  the  European  war  such  ore  as  was  shipped  from  Cuba  was 
of  a  higher  grade  than  that  mined  during  the  war,  and  was  sold  at 
the  Atlantic  seaboard  for  $10  to  $12  per  ton,  or  for,  say,  $8  to  $10 
per  ton  into  ship  at  a  Cuban  port.  This  was  very  close  to  the  average 
cost  at  that  time.  It  is  not  likely  that  this  Cuban  cost  will  drop  in 
the  future  much  below  $11  to  $12,  but  it  is  certain  that  ocean  freights 
will  drop  materiaDy. 

On  this  assumption  we  may  expect  to  see  Cuban  ores  reach  the 
United  States  Atlantic  seaboard  in  the  not  remote  future  at  a  cost 
of  about  $13.50,  or,  say,  $16.50  delivered  at  the  furnace.  The 
quality  of  the  ore,  in  order  to  be  salable,  will  have  to  be  better  than 
it  was  dining  1918.  If  it  contains  an  average  of,  say,  41  imits  of 
manganese,  the  estimated  future  cost  delivered  at  furnace  becomes 
40  cents. 

The  Brazilian  problem  is  somewhat  more  complicated,  as  it  is 
uncertain  what  will  be  done  by  the  Brazilian  Federal  and  State 
Governments  with  regard  to  the  present  high  taxes.  Other  Brazilian 
coste  will  probably  not  be  much  reduced    If  we  assume  that  the 

479**— 20 ^10 
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taxes,  which  in  1918  amounted  to  practically  S5,  are  reduced  trp- 
thirds,  the  estimated  avert^  cost  of  S15  becomes  S11.67  or  ^y 
$11.50,  to  include  some  possible  slight  reduction  in  other  dircirtinis. 
It  is  interesting  to  compare  this  estimate  with  the  Belling  pric«  o! 
Brazilian  ores  at  Rio  de  Janeiro  in  former  years,  wtuch  were  asfoUov;: 


Selling  pnceM  of  BTozilian 

oreiatRiod 

e  Janeiro,  1914-1918. 

V.,. 

UOOD                  -Ai 

Mooo            aa 

117,000               3S 

The  real  difference  in  the  future  will  come  in  the  matter  of  wtia 
freights.  If  these  drop  to  somewhere  nearly  their  former  level,  n 
should  be  possible  to  deliver  Brazilian  ores  to  the  United  Statfs 
consumer  for  approximately  SIS. 50.  This  figure  includes  JI3.50f'': 
cost  into  ship  at  Rio  de  Janeiro,  S3  ocean  freight,  SI  for  tOaanaff. 
and  S3  for  United  States  rail  freight  to  the  furnace. 

Brazilian  ores  reaching  this  country  were  formerly  of  higher  gnl' 
than  those  imported  during  the  war.  If  the  grade  now^  improvis 
slightly,  say,  to  46  per  cent  maugauese,  the  estimated  avera? 
future  unit  cost  becomes  40  cents. 

Thus  it  is  seen  that  it  may  fairly  be  expected  that  both  Brazilk. 
and  Cuban  ores  can  before  long  be  deUvered  to  the  United  St»^-l 
consumer  for  about  40  cents  per  unit.  At  an  equal  price,  Brazilii:. 
ore  will  always  have  the  preference  owing  to  the  higher  content  ' 
metallic  manganese.  Cuban  ore  generally  carries  12  per  cent  i^^ 
more  of  siUca  and  is  less  desirable,  as  it  is  more  costly  to  smelt. 

OOMPABrSON   OF   DOMESTIC   AND   FORBIQN   COSTS. 

■  The  estimated  average  costs  for  manganese  ores,  per  long  m 
delivered  to  the  consumer,  are  compared  in  the  following  table:     j 

£ttimaUd  avtrage  eotU  cf  maagtsneie  ora  delivend  to  tlie  cotuumer  durmy  1918  mim 
thefiiltirt.^  I 


!.  Bureau  at  iOafn,  W.  R. 


This  comparison  indicates  that  the  oxid 
tage  in  competition  with  foreign  ores,  eve 
ocean  freights.     Had  foreign  ores  moved 
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FREIGHT  BATES. 

In  August,  1918,  Director  General  of  Railroads,  W.  G.  McAdc^ 
announced  new  rates  on  manganese  ore  which  were  lower  than  thoi^ 
previously  prevailing.     The  rates  apply  to  shipments  in  carload  lot- 
per  net  ton,  minimum  carload  weight  60,000  poimds.     To  Chica^ 
From  Colorado  and  New  Mexico,  $7;  Montana,  $8;  Arizona,  $ 
Nevada,  SIO  and  Sll;  Oregon,  Washington,  and  California,  Sll.  T 
Atlantic  seaboard:  From  Colorado  and  New  Mexico,  $9.50;  Montaii- 
$10.50;  Arizona    and   Utah,    $11.50;  Nevada,    $12.50    and  $18.' 
Washington  and  California,   $13.50;  Oregon,   $13.50.     These  rat^ 
were  in  effect  until  August,  1920,  when  a  general  freight  increase  va.^ 
made  by  the  Interstate  Commerce  Commission.     Existing  ratef :: 
the  southern  group,  consisting  of  lines  in  the  territory  lying  sci:'. 
of  the  Ohio  River  and  east  of  the  Mississippi  River  were  increased  i' 
per  cent,  with  a  40  per  cent  increase  applying  to  those  in  the  westr: 
group.     In  the  western  group,  which  consists  of  the  lines  in  the  ton  • 
tory  west  of  Chicago  and  east  of  the  Montana-North  Dakota  St^ 
line  and  east  of  Denver,  Colo.,  a  35  per  cent  increase  was  allo^t 
and  in  the  mountain  Pacific  group,  covering  lines  in  the  territ'  :• 
west  of  the  Montana-North  Dakota  State  lino,  a  25  per  cent  incn  j> 
These  percentages  of  increase  apply  within  the  groups  menticn 
only.     Where  joint  rates  are  in  effect  from  one  group  to  anolL :. 
the  increase  is  33|  per  cent. 
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* 

in  about  10  years  at  the  rate  of  the  1918  production.  Seailes  Lake, 
in  California,  is  estimated  to  contain  as  piuch  as  20,000,000  tons  o! 
actual  potash. 

DoMESTio  Supplies. 

For  several  years  before  the  outbreak  of  the  war  the  imports  of 
potash  salts  averaged  about  1,000,000  tons.  This  quantity  repre- 
sented a  normal  prewar  consumption  of  approximately  270,000  shon 
tons  of  actual  potash  (K^O).  Over  99  per  cent  of  this  import  camt' 
from  Germany. 

The  domestic  supplies  of  potash  during  the  war  have  originated 
from  many  varied  sources  and  by  different  processes.  The  source 
which  gives  the  greatest  promise  of  permanency  under  competitiTe 
conditions  is  the  dust  from  cement  mills.  The  collection  of  the  dit* 
abates  a  nuisance  and  gives  a  valuable  by-product.  If  practiced  bj 
all  cement  mills  it  is  probable  that  75,000  tons  of  actual  potash  couii 
be  obtained  annually,  or  nearly  one-third  of  the  prewar  consumption 

The  collection  of  potash  from  the  dust  of  blast  furnaces,  although 
the  commercial  recovery  has  not  been  developed  to  the  sam.e  exteti: 
as  in  the  case  of  cement  dust,  offers  a  possible  permanent  soiirce  < ' 
potash.  Apparently  only  the  Southern  and  imported  Cuban  iroi 
ores  contain  sufficient  potash  to  make  its  recovery  on  a  commerciii 
scale  feasible.  A  production  of  20,000  tons  of  actual  potash  froD 
this  source  may  be  possible. 

It  is  questionable  if  the  recovery  of  potash  on  the  present  soak 
from  the  natural  brines  of  Nebraska  and  California,  from  kelp,  and 
from  the  leucite  hills  of  Wyoming,  can  be  continued  after  the  resump- 
tion of  foreign  competition.  The  raw  materials  are  not  as  suitable 
for  cheap  production  of  potash  as  are  the  minerals  of  the  Stassfurt  and 
Alsace  deposits.  The  sources  are  far  from  the  chief  markets  (South 
Atlantic  States),  which  places  them  at  a  large  disadvantage  in  regard 
to  freight  rates. 

Many  of  the  other  processes  for  recovering  potash  are  stiU  largely 
in  an  experimental  state. 


THE  POTASH  INDUSTRY. 


THE    SITUATION   BEFOBfi   THE   OUTBBEAK  OP  THE   WAB. 

The  salts  of  potash  and  of  soda  are  so  similar  that  for  nearly  all 
urposes  except  fertilizer  one  can  be  substituted  for  the  other.  In 
lany  cases  the  soda  salt  is  both  better  and  cheaper.  In  others,  the 
otash  salt  is  used  because  it  has  an  advantage  sufficient  to  counter- 
alance  the  prevailing  diflFerence  in  price.  Until  about  1800,  potash 
ras  obtained  entirely  from  wood  ashes.  It  was  cheaper  and  more 
lentiful  than  soda,  then  obtained  exclusively  from  the  ashes  of 
eaweed.  Glass  and  soap  made  at  that  time  were  chiefly  potash 
lass  and  potash  soap.  The  development  of  the  Leblanc  process  for 
laking  soda  from  salt  during  the  first  quarter  of  the  nineteenth 
entury  made  soda  cheaper  than  potash,  and  the  result  was  that  the 
onsumption  of  soda  increased  more  rapidly  than  that  of  potash, 
ibout  1857  large  deposits  of  soluble  potash  salts  were  discovered 
nderlying  an  extensive  area  in  central  Germany.  In  1860  the 
sefulness  of  these  salts  as  fertilizer  was  discovered,  and  in  1861  the 
xst  factory  for  refining  the  crude  salts  was  erected. 

The  rapid  growth  of  the  industry  is  shown  by  the  following  figures 
3r  the  output  of  the  German  mines.  Germany's  sales  of  pure  potash 
re  shown  graphically  in  the  figure  on  page  156. 

Production  of  potash  in  Germany.^ 
{In  terms  of  actual  potash  *  (KtO)  expressed  in  metric  tons  of  2,204  pounds.] 


Year. 

Metric  tons. 

?70 

30,000 

$80 

68,550 

m 

122,302 

m 

303,610 
857,883 

no 

HI 

989,927 

113 

1,110,274 

Metric  tons. 


904,137 

679,975 

883,606 

•1,004,285 

n,00l,171 

» 858, 430 


^  The  Potasb  Supply  with  Special  Reference  to  the  United  States,  a  pamphlet  published  by  the  German 

otash  Syndicate,  Berlin,  p.  32, 1913.    The  Potash  Industry,  a  pamphlet  published  by  the  German  Kali 

^orkn  (Inc.),  New  York,  pp.  35, 39, 40, 1916. 

*  The  actual  wei^t  of  crude  salts  mined  is  about  ten  times  the  figures  here  given,  since  the  crude  salt 

verages  about  10  per  cent  of  actualpotash. 

'  Sales  aoooiding  to  Frankfurter  Zeitimg  July  10,  1918,  published  in  Commerce  Reports,  Oct.  0, 1918. 

4  The  German  Potash  Industry,  British  Board  of  Trade  Journal,  Mar.  18, 1920. 

>  Oil,  Paint,  and  Drug  Reporter,  Feb.  23, 1920,  p.  55. 

More  than  one-half  of  the  total  production  is  consumed  in  Germany 
md  a  little  less  than  one-quarter  in  the  United  States.  The  normal 
>rewar  consumption  of  the  United  States  may  be  taken  as  approx- 
mately  270|000  short  tons  of  actual  potash  per  year. 
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Actual  potash  {K2O)  content  of  potash  salts  imported/or  consumption  in  the  United  States, 

1905-1918. 

[From  Mineral  Resources  of  the  United  States,  1918.] 


Year. 


1905.. 
1906.. 
1907.. 
190S.. 
1909.. 
1910.. 
1911.. 


Short 
tons. 


129,084 
155,974 
144,351 
136,057 
173,220 
279,780 
274,446 


Year. 


1912 
1913 
1914 
1915 
1916 
1917 
1918 


Short 
tons. 


253,678 

270,720 

207,089 

48,867 

7,885 

8,100 

7,957 


The  potash  m  these  German  deposits  exists  in  the  form  of  the 
minerals,  sylvinite  (potassium  chloride  or  mmiate),  camallite 
(double  chloride  of  potassium  and  magnesium),  kainite  (double 
sulphate  of  potassium  and  magnesium),  associated  with  common 
salt,  anhydrite  (calcimn  sulphate),  and  kieserite  (magnesium  sul- 
phate), some  bromides  and  borates,  and  many  other  minerals  of 
minor  importance.  A  German  geologist  has  estimated  that  the  sup- 
ply is  sufficient  to  provide  for  a  consumption  of  5,000,000  tons  per 
year  for  600,000  years. 

The  salts  are  mined  by  methods  similar  to  the  methods  of  mining 
coal,  and  the  costs,  therefore,  probably  approximate  the  cost  of  coaJ 
mining.  Much  of  it,  especially  the  kainite,  is  put  on  the  market  for 
fertilizer  without  other  treatment  than  grinding  and  bagging.  Im- 
ports of  kainite  into  the  United  States  averaged  about  500,000  tons 
per  year. 

Camallite  is  present  in  the  deposits  in  abundance  and  is  the  mate- 
rial from  which  the  muriate  is  made  by  a  simple  and  cheap  process 
involving  primarily  crystallization  from  water. 

The  industry  is  controlled  by  a  syndicate  in  which  the  Prussian 
Government  is  a  partner.  The  syndicate  has  been  supported  by 
the  German  Grovemment  to  the  extent  of  compelling  all  mines  to 
join  it.  The  price  of  potash  salts  has  been  maintained  much  above 
a  competitive  price,  but  low  enough  to  keep  an  almost  complete 
monopoly  of  the  world's  markets.^ 

>  See  Tosdal,  H.  R.:  The  Kartell  movement  in  the  German  potash  industry,  Quarterly  Journal  of 
Economics,  vol.  28,  pp.  140-190;  alao  Report  on  Fertiliser  Industry,  pp.  104-119,  published  by  Federal 
Trade  Commliwifln,  1910.. 
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Total  quoTitUie*  of  erode  lattt  extraeted  from  mine*  of  tfu  Gtrnum  PotaA  Syn&r.'-^ 


"m 

-™j'™« 

i,n3 

3M 

:iS:a 

w 

0» 

,S' 

u,«j:,i 

>  Faderal  Trade  ComnUtskiD  raport  on  Iba  tarOllMr  Indnaby.  1 

Deposits  similar  to  the  Stassfurt  minee  were  discovered  in  1904  m 
Upper  Alsace  near  Mulhouse.  The  total  reserves  of  these  depositi,' 
.  which  consist  almost  entirely  of  the  chlorides  of  sodium  and  pou.- ' 
slum,  have  been  estimated  at  one  and  one-half  billion  tons  of  crude 
salt,  roughly  equivalent  to  300,000,000  tons  of  potash  (K,0).*  Ur 
exploitation  of  the  mines  began  in  1910,  and  in  August,  1914,  14"! 
the  18  mines  were  controlled  by  the  German  Kali  Syndicate.  InlanJ ' 
transportation  facilities  either  by  rail  or  barge  are  ample  and  when 
the  military  authorities  turn  the  mines  over  to  private  control  anJ 
necessary  capital  is  provided  to  bring  the  production  to  a  more  effi- 
cient basis,  the  Alsatian  deposits  will  offer  severest  competitioa  to 
the  German  syndicate.  The  German  monopolistic  control  over 
prices  is  definitely  broken  and  the  American  consumer  will  benefit 
thereby. 

The  Alsatian  production  during  I9I9  was  591,471  tons,  an  increaw 
of  almost  70  per  cent  over  the  production  in  1913,  which  amountcil 
to  350,341  tons.  The  production  in  1919  was  equivalent  to  96,54'i 
tons  of  pure  potash.  Of  this  amount  30  per  cent  was  exported  to 
the  United  States. 

The  Stassfurt  and  Alsatian  deposits  were,  at  the  outbreak  of  the 
European  war,  the  only  known  deposits  which  were  soluble  in  water 
and  present  in  solid  form.  They  are  readily  available  for  use  u 
fertilizer  and  for  industrial  purposes.  These  deposits  gave  the  con- 
trol of  the  world's  potash  trade  to  Germany. 

SIONIFICANCB     OP     POTASH     IN     AOBICULTURB     AND     IN     CHSHICIL 

IKDUSTBIES. 

Compounds  of  potassium  or  potash,  as  it  is  commercially  called, 

occur  in  great  abundance  and  widely  scattered  areas.     F.  W.  Clarke, 

of  the  United  States  Geological  Survey,  estimates  that  3  per  cent 

•  BlDdcr,  FaUx:  L'lndniliia  d«  U  PdUmb  da  la  Haale-Alaaoa^  D«c.  M,  IMT. 
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f  the  outer  10  miles  of  the  earth  consists  of  the  element  potassimn. 
Ill  but  a  small  fraction  of  this  enormous  amount  of  potash  occurs  in 
he  mineral  feldspar  and  other  silicate  rocks.  The  ocean  contains 
oluble  potash  salts  in  enormous  aggregate  amoimts,  but  in  such 
Lilute  solution  that  very  little  has  been  recovered  commercially  from 
his  source. 

Potash  in  the  form  of  feldspar  and  other  silicate  rocks  is  insoluble 
md  not  directly  available  for  agricultural  or  chemical  uses.  Feldspar 
3  a  complex  silicate  of  potassium,  sodiiun,  and  aluminum,  in  which 
he  potash  is  held  in  such  firm  chemical  combination  that  large 
unounts  of  energy  are  necessary  to  decompose  it.  Any  process  of 
lecomposing  felcbpar  is,  therefore,  necessarily  more  expensive  than 
he  utilization  of  the  readily  soluble  potash  salts  from  the  German 
ieposits.  Many  attempts  have  been  made  to  recover  potash  from 
'eldspar,  but  none  have  successfully  competed  with  potash  from 
Dther  sources.  There  is  no  hope  that  such  a  process  of  decomposing 
feldspar  can  be  successful  in  competition  with  the  other  sources  of 
potash  imless  the  aluminiun  and  silica  are  recovered  in  salable  form 
(as  Portland  cement,  or  as  pure  oxide  of  almninum  or  metaUic 
aluminum)  and  of  a  value  suiFHcient  to  offset  the  high  cost  of  the 
process  which  makes  the  potash  in  a  sense  a  by-product. 

Potash  is  present  in  all  tillable  soils  and  is  essential  to  the  growth 
of  aU  plants.  In  the  form  of  feldspar,  it  is  insoluble  and  not  directly 
available  to  plants.  Feldspar  in  soil,  however,  decomposes,  even 
though  slowly,  gradually  inaking  the  potash  available.  The  process 
requires  centuries  for  completion,  and  thus  maintains  the  fertility 
over  long  periods.  The  productiveness  of  some  soils  is  limited  by 
the  available  or  soluble  potash  content.  On  such  soils  the  addition 
of  potash  salts,  which  are  soluble  and  therefore  readily  available  to 
plants,  may  increase  the  value  of  the  crop  by  an  amount  greater  than 
the  cost  of  the  added  potash  salts.  The  question  of  whether  the  use 
of  fertilizer  containing  potash  is  an  economic  advantage  depends  on 
the  nature  of  the  soil,  the  crop  to  be  grown,  the  cost  of  the  potash, 
and  the  price  received  for  the  crop.  Potash  is  especially  needed  on 
muck  soils;  its  addition  to  the  black  loam  of  the  middle  western 
prairies  is,  however,  unnecessary  and  of  doubtful  economic  advan- 
tage, especially  for  grain  crops.  The  crops  which  show  the  greatest 
need  of  potash  are  cotton,  potatoes,  tobacco,  and  citrus  fruits.  In 
the  United  States  the  cotton  crop  needs  and  has  in  the  past  taken 
by  a  substantial  margin  more  potash  than  any  other  crop.  Some 
soils  in  the  cotton-growing  section  yield  good  crops  without  the  addi- 
tion of  potash,  but  a  large  proportion  of  the  cotton-growing  area  is 
greatly  benefited  by  its  use.  The  lack  of  potash  in  the  soil  can  not 
be  compensated  for  by  the  addition  of  other  fertilizers.  Phosphates, 
nitrates,  and  lime,  or  other  fertilizer  material  serve  a  distinct  and 


160 


CBBTAIH  inNERAL  INDUSTRIES. 


largely  indApflndent  function  in  the  growth  oi  the  plant.  The  ^nKii 
market  for  potash  in  the  United  States  has  been  in  the  South  Atlu: 
States. 

Germany  has  consumed  more  potash  than  all  the  rest  of  the  vpH 
combined.     The  German  Potash  Syndicate  has  been  active  in  slimn 
lating  the  sale  of  potash  throughout  the  world  by  means  of  ad' 
tisements,  demonstration  farms,  and  exhibits.     The  foUov'infr 
tistics  of  the  consumption  of  actual  potash  (Kfi)  in  agriculture,  m 
including  industry,  in  the  most  important  consummg  countries, 
taken  from  German  official  sources.    The  quantity  is  given  in  shot 
tons. 

WorliTt  contwnption  ofpotatk  in  agriculture,  bf  eountrut,  1910-1917. 
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The  following  statistics,  from  the  same  sources,  show  the  percent- 
age of  German  potash  used  in  agriculture  and  in  the  industries,  in 
short  tons  of  actual  KiO: 

Qerntan  potaA  tutd  in  agncultun  and  m  mduitry,  1910-1918. 
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Potash  salts  are  also  used  for  many  industrial  purposesi  but  before 
he  war  these  uses  consumed  only  about  one-tenth  of  the  total.  For 
U  of  these  mdustrial  purposes  (but  not  for  fertilizer)  the  potash  salt 
onapetes  with  the  corresponding  soda  salt.  The  potash  salt  will 
nly  be  used  if  it  has  a  special  advantage  which  justifies  the  payment 
•f  a  higher  price.  Since  the  outbreak  of  the  European  war  the  differ- 
nce  in  price  between  the  potash  and  soda  salts  has  increased.  This 
I  as  caused  a  marked  substitution  of  soda  salts  for  potash  salts  in 
aany  cases. 

Although  most  glass  is  soda  glass,  potash  (as  carbonate)  is  used 
or  certain  varieties  of  glass^  especially  cut-glass  tableware  (flint  glass), 
lectric-light  bulbs,  and  certain  varieties  of  optical  glass.  Potash 
ends  to  give  the  glass  a  lower  melting  point  and  to  make  it  more 
ef ractive  than  does  soda. 

The  consumption  of  soda  in  making  soap  far  exceeds  the  consump- 
.ion  of  potash,  but  potash  (as  hydroxide)  is  used  in  some  varieties 
)f  soap,  especially  wool-scouring  soaps. 

There  are  a  number  of  other  salts  of  potash  which  are  preferred  for 
ise  in  the  chemical  industries  to  the  corresponding  soda  salts,  because 
ihe  potash  salt  is  more  readily  crystallized  or  shows  less  tendency  to 
become  moist  by  absorption  of  water  from'  the  air.  This  is  true  of 
the  permanganate,  chlorate,  and  perchlorate,  bromide,  iodide,  chro- 
ma te  and  bichromate,  ferrocyanide  and  nitrate.  (See  p.  172ff,  for 
discussion  of  the  uses  of  the  salts.)  The  relative  advantage  of  the 
potash  salt  over  the  soda  salt  varies  greatly  in  different  cases,  and 
therefore  the  difference  in  price  which  consumers  are  willing  to  pay 
v-aries  according  to  the  use  the  soda  or  potash  salt  is  to  serve.  At 
Dne  time  cyanide  was  usually  marketed  as  the  potash  salt,  but  the 
soda  salt  had  practically  driven  potassium  cyanide  out  of  the  market 
even  before  the  outbreak  of  the  war. 


DEVELOPMENT   OP  THE   INDUSTRY   IN   THE   UNITED   STATES  PROM 
BEGINNING  OP  THE   WAB  TO   SIGNING   OP  THE   ABMISTIOE. 

At  the  outbreak  of  the  war  the  United  States,  in  common  with  the 
rest  of  the  world,  was  practically  dependent  on  Germany.  Imports 
into  the  United  States  for  the  fiscal  year  ending  June  30,  1914,  had 
been  the  greatest  on  record,  a  total  of  1,085,004  tons,  valued  at 
$16,350,019.  During  the  second  half  of  1914  imports  continued, 
although  in  greatly  reduced  volume.  At  the  end  of  1915,  Germany 
put  an  embargo  on  the  further  exportation  of  potash  salts.  This 
was  followed  by  a  rapid  advance  in  the  price.  The  grade  of  muriate 
of  potash  commonly  used  for  fertilizer  (80  to  85  per  cent  pure), 
which  had  sold  in  New  York  at  $39.07  on  July  1,  1914,  rose  to  $230 
on  July  1,  1915,  and  to  $475  on  January  1,  1916.  Crude  carbonate 
479*— 20 ^11 


Geological  Survey:  "Potash  in  1916,"  by  Hoyt  S.  Gale,  "Potash  in 
1917,"  by  Hoyt  S.  Gale  and  W.  B.  Hicks,  and  "Potash  in  1918," 
by  W.  B.  Hicks. 

The  increase  in  domestic  production  of  potash  and  the  growth  of 
the  industry  during  the  period  1915-1919  is  shown  in  the  following 
table: 

PotoMh  proihietd  and  lold  m  the  Unittd  Slattt,  lSlS-1919. 
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1916. — ^The  maniifactiLrers  of  potash  salts  and  potash  products  in 
e  United  States  reported  a  production  in  1916  of  35,739  short  tons, 
iving  a  mean  content  of  about  27  per  cent  of  potash  (K^O),  and  a 
tal  content  of  9,720  short  tons  of  potash  (K^O).  This  is  almost 
actly  ten  times  the  production  reported  for  1915. 

Potash  produced  in  the  United  States  in  1916 ,  clasHfied  according  to  source. 


Sourot* 


toral  salts  or  brines 

□lite  and  silicate  rocks,  inchidJiig  recoveries  throogh  furnace  dust 

Ip 

od  ashes  (potash  pearlash) 

tillery  waste  (molasses) 

cellaneous  organic  souFoes. 

TotaL 


ATailable  potash 
(K,0). 


Value  at 

point  of 

shipment. 


11,887,600 
715,000 
781,100 
270,000 
600,000 
38,130 

4,242,730 


The  reported  production  from  wood  ashes  amounted  to  825  tons  of  salts  of  varying  grades,  containing 
lat  50  per  cent  of  potash. 

1917. — ^The  output  of  all  potash  materials  produced  and  marketed 
the  United  States  in  1917,  as  reported  by  the  manufacturers  to 
e  United  States  Geological  Survey,  was  126,961  short  tons,  which 
ntained  32,573  short  tons,  or  an  average  of  26  per  cent,  of  pure 
•tash  (KjO).  This  is  more  than  three  times  the  quantity  produced 
1916. 

Potash  produced  in  the  United  States  in  1917 ,  classified  aooording  to  source. 


Booroe. 


aeral  reaouroes: 

Natural  brines 

Alunite  (refined  salts  and  crude  and  roasted  alunite) 

Dust  from  cement  mills 

Dust  from  blast  furnaces 

;anlc  sources: 

Kelp. 


Molasses  rtsidne  from  distilleries 

Wood  ashes 

Evaporated  Steffens  water  from  sugar  refineries 

Evaporated  wool  washings  and  miscellaneous  indu»- 
tr&l  wastes 


TotaL. 


Number 

of 
producers. 


10 
3 
8 
3 

10 
4 

49 
5 


06 


Total 
production. 


Short  font. 
70,876 

7,158 
13,582 

2,133 

11,306 

8,  d^V 

1,035 
>2,642 

645 


126,061 


Available 
potash 
(K,0). 


Short  tont. 

20,652 

2,402 

1,621 

185 

3,572 

2,846 

621 

360 

305 


82,573 


Value  at 

point  of 

shipment . 


18,261,873 

882,768 

700,523 

68,841 

2,114,815 

1,130,007 

549,150 

147,830 

113,875 


13,980,gn 


1  Indudes  1,333  tons  of  material  produced  but  not  sold  in  1017. 

1918. — ^In  1918  the  manufacturers  reported  a  production  of  potash 
aterials  amounting  to  207,686  short  tons,  containing  54,803  short 
>ns,  or  an  average  of  26.6  per  cent  of  pure  potash  {K^O).  This  is  an 
crease  of  68.5  per  cent  over  the  1917  production  of  crude  potash 
laterialfl. 
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Potath  produced  and  wild  in  the  United  8tate$  in  19X8,  elamfied  aeeordinff  to  eattra 


Boaroau 


llln««l: 

Nfttuim]  brinen— 

Nebraska  lakes , 

Othersources , 

Alanlte 

Dust  from  cement  mills. , 

Dust  from  blast  famaces , 

Silicate  rocks , 

Organic: 

Kelp 

Molasses,  distillery  waste 

Steffens  water  from  beet-sugar  re- 
fineries  

Wood  ashes 

Wool  washings  and  miscellaneous... 


Num- 
ber of 
pro- 
dnoen. 


} 


19 
8 
4 

12 

6 


8 
8 

8 

61 

4 


128 


ProduotioiL 


Crude 
potash 
(short 
tons). 


116,662 

32,380 

6,180 

12,652 

8,156 

14,020 
11,792 

8,795 

1,100 

981 


207,686 


Available  ooQ- 

tent  of 
potash  (K|0). 


Quan- 
tity 
(short 
tons). 


28, 8M 

10,862 

2,621 

1,540 

810 

4,804 
3,467 

1,374 
673 
289 


54,803 


Per- 
cent- 
age of 
total. 


53 

20 

5 

3 


.5 


9 

6 

2 
1 


100 


Crude 
potash 
(short 
tons). 


57,522 

30,849 

6,180 

11,173 

3,155 

14,029 
11,792 

3,650 

1,063 

931 


140,343 


Avail. 

ableoon- 

tent  of 

potash 

(short 

tons>. 


tub. 
plaa:. 


14,011 

10,319 

2,o21 

1,366 

310 

4,8D4 
3,467 

743 
651 


38,580 


$5,09^.  •^"• 
4,lM.t  . 

i,r  ,"' 

152,  sr: 

2,»-,?5 

1,33.%': 

2bT,3N 

519.:' 

15-»,- 


15.SS9,; 


1919. — Statistics  of  the  United  States  Potash  Producers'  Associa- 
tion for  1919  show  an  output  of  119,736  short  tons  of  crude  pota^:. 
materials,  representing  a  total  of  32,418  short  tons  of  actual  potash 
(Kfi).^  The  average  potash  content  was  27  per  cent.  This  produc- 
tion is  about  equal  to  that  for  1917  and  a  decrease  of  about  40  por 
cent  from  the  production  of  1918.  This  decrease,  according  to  the 
association,  was  caused  by  a  decreased  demand  in  anticipation  of 
heavy  importations  from  Europe. 

Potaah  produced  in  the  United  States  in  1919,  clauified  according  to  source. 


Sooroe. 


Number  of 
producers. 


Crude 
potaah. 


Available  ocmtdt  of 
potash. 


(Quantity. 


Peroentir? 

OftOL^ 


Natural  brines: 

Nebraska  lakes 

Other  brines 

Molasses,  distlUerv  waste 

Steffens  waste  water 

AJunite,  silicates,  kelp.... 

Cement  mill  dust 

Wood  ashes 

Blast  Itmaoe  dust. 

Total 


10 
6 
5 
6 
4 
11 
32 
3 


Short  tons. 

34,142 

40,313 

8,407 

9,371 

4,179 

12,285 

932 

1,107 


SkoHUmt, 
8,586 
13,722 
2,854 
3,295 
2,057 
1,236 


85 


1.* 


77 


119,736 


82,418 


IOC 


1  Official  production  statistiOB  for  1919  have  not  been  published  by  U.  B.  Geological  Survey.    (Aurnst  i. 
1900.) 
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although  the  term  bittern  is  not  strictly  applicable  to  a  oolutloii  that  oontaina  no  n!& 
of  magnesia.  It  is  undoubtedly  the  liquor  that  remained  after  the  cryBtal  bbIib  wa* 
formed  by  the  natural  concentration  of  the  waters  from  the  ancient  lake  that  occupbi 
this  basin. 

Anabfns  of  salts  in  brine  o/Searlm  Lake,  CaHtf, 

Potassium  chloride  (KCl) 4^: 

Borax  (Na3B407) Lfb 

Sodium  carbonate  (NajCO,) 4.2? 

Sodium  sulphate  (NajSO^) 6.4-^ 

Sodium  chloride  (NaCl) lib 

Total 32^94 

Total  determined 33.^ 

Probably  no  satisfactory  means  has  been  devised  to  determine  the  proxKntioD  'i 
brine  to  oystalline  salts  in  the  deposit,  but  it  is  undoubtedly  laige.  The  salt  ctdi 
itself  is  a  porous  mass,  through  which  the  bone  flows  so  readily  that  the  proportiaDU 
pore  space,  and  consequently  of  brine,  must  be  considerable.  The  original  e8tiiia> 
of  the  Geological  Survey  that  this  pore  space  constitutes  at  least  one-fourth  ol  the  v'i- 
ume  of  the  deposit  seems  to  be  moderate.  Continued  pumping  has  shown  only  digi.i 
changes  in  the  brine  level,  which  quickly  readjusts  itself. 

This  deposit  contains  relatively  more  borax  than  the  Nebraska 
deposit.  It  is  being  developed  by  two  companies,  but  the  production 
has  been  delayed  by  legal  and  technical  complications.  The  pro- 
duction during  1916  was,  therefore,  small,  but  there  can  be  littk 
doubt  that  the  output  will  eventually  surpass  the  Nebraska  lake  di^ 
trict.  The  companies  plan  to  separate  the  salts  by  a  suitable  refinini: 
process  and  to  sell  refined  potassium  chloride  wi^  other  salts  as  by- 
products, especially  borax,  soda,  sodium  sulphate,  and  sodiuE 
chloride. 

The  Salduro,  Utah,  brine  contains  sodium,  potassiimi,  ajid  mag- 
nesium chlorides,  but  very  little  sulphate  and  no  carbonate  or  borate. 
This  deposit  resembles  the  German  deposits  more  closely  than  anv 
found  in  the  United  States.  One  great  drawback  in  the  operation  o: 
this  plant  is  that  all  the  water  needed  must  be  brought  to  the  plant 
in  tank  cars.  No  production  was  secured  during  1916,  but  the  plant 
may  become  one  of  the  laigest  producers  in  the  country. 

There  are  also  three  companies  extracting  potash  from  the  wat^r 
of  the  Great  Salt  Lake,  which  resembles  ocean  water  in  the  proportion 
of  the  dissolved  salts,  but  which  is  nearly. six  times  as  concentratec. 
A  small  output  has  also  been  secured  from  ocean  water  as  a  by- 
product of  salt  making.  All  of  these  plants  are  at  a  great  distanct^ 
from  the  South  Atlantic  States,  the  largest  market  for  potash  salts. 
None  of  them  furnish  a  raw  material  as  concentrated  or  as  pure  as  tLr 
German  potash  deposits,  and  many  of  them  are  hampered  by  lack  of 
water.  The  total  amount  of  potash  available  in  all  of  these  saline 
deposits  now  known  is  probably  only  a  fraction  of  1  per  cent  of  tiu 
amoxmts  available  in  Germany. 
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During  1917,  79,876  short  tons  of  crude  potash  salts  containing 
20,652  short  tons  of  actual  potash  were  produced  from  natural  brines 
by  10  establishments.  During  1918,  there  were  27  producers  and 
the  output  was  148,952  short  tons,  containing  39,716  short  tons  of 
actual  potash.  In  1919  the  number  of  producers  fell  oflf  to  16  and 
their  output  was  but  83,455  short  tons  of  crude  salts  containing 
22,308  short  tons  of  actual  potash. 

ALUNITB. 

Alunite  is  a  mineral  which  is  essentially  a  double  potassiiun  alu- 
minum sulphate,  which  is  insoluble  in  water.  It  is  first  heated  to  a 
red  heat  which  decomposes  the  alunite  and  makes  the  potash  soluble 
and  the  aluminum  insoluble.  The  roasted  mineral  is  leached  with 
water  and  potassium  sulphate  recovered  by  evaporation.  Commercial 
production  has  come  almost  entirely  from  mines  near  Marysvale, 
Utah.  This  deposit  is  not  advantageously  located,  being  about  6 
miles  from  the  nearest  railroad  and  in  a  section  of  the  country  remote 
from  any  market.  That  potash  can  be  produced  from  this  source 
at  a  cost  to  compete  with  the  German  potash  seems  improbable 
unless  processes  can  be  devised  which  recover  the  aluminnm  oxide 
also  in  marketable  form. 

DUST  FBOM  CBMBNT  lOLLB. 

Probably  the  most  promising  of  all  the  attempts  to  recover  potash 
is  as  a  by-product  of  Portland  cement  mills.  The  flue  dust  from 
Portland  cement  mills  has  long  been  an  annoyance.  The  first  mill  to 
install  an  effective  device  to  collect  the  dust  was  the  Riverside  Port- 
land Cement  Co.,  of  Riverside,  Calif.  The  cement  dust  settled  on 
oranges  in  its  vicinity  and  made  them  unsalable.  The  owners  of  the 
orange  groves  brought  damage  suits  against  the  Riverside  Portland 
Cement  Co.  which  compelled  it  either  to  abate  the  nuisance  or  close 
the  mill. 

A  Cottrell  electrostatic  dust  precipitator  was  installed  which  proved 
to  be  highly  efficient.  The  dust  collected  was  f  oimd  to  be  rich  enough 
in  soluble  potash  salts  to  be  valuable  and  salable  as  a  fertilizer. 
Later  the  quality  of  the  product  was  improved  by  leaching  the  dust 
with  water  and  recovering  a  high-grade  potash  salt  by  crystallization. 
A  nuisance  was  thus  converted  into  a  profitable  by-product.  It  was 
then  found  that  the  yield  of  potash  could  be  increased  by  adding  a 
small  proportion  (up  to  3  per  cent)  of  feldspar  to  the  cement  raw 
material.  .  t  has  also  been  found  that  the  addition  of  a  small  amount 
of  salt  increases  the  liberation  of  potash  from  the  cement.  Fortu- 
nately the  operative  conditions  most  favorable  for  potash  recovery 
are  also  most  favorable  for  the  production  of  cement  of  the  best 
quality.    The  Security  Cement  &  Lime  Co.,  of  Hagerstown,  Md.,  was 


168  OBBTAIN  MXKBSAL  INDUSTRIES. 

the  second  company  to  install  the  Cottrell  dnst-colIection  system, 
and  also  secured  a  marked  success,  both  technically  and  financially. 
This  plant  started  operations  toward  the  end  of  1916.  By  the  close 
of  1917  six  additional  plants  were  in  operation,  and  by  the  end  of  191S 
the  process  was  in  operation  at  12  cement  mills.  ?  n  1918  the  output 
was  12,652  tons  of  crude  dust  containing  1,549  tons  of  actual  pot-ash. 

The  permanency  of  this  branch  of  the  new  potash  industry  seems 
reasonably  assured.  The  operating  costs  are  low.  It  seems  improb- 
able that  potash  prices  will  go  so  low  in  the  future  that  the  value  of 
the  product  will  fall  below  operating  expenses. 

The  demonstrated  technical  success  of  the  process  is  likely  to 
result  in  legal  pressure  on  all  cement  mills  to  compel  the  installation 
of  the  necessary  equipment  to  abate  the  dust  nuisance  to  the  sur- 
rounding country.  Under  these  circumstances  the  potash  will  be 
collected  and  sold  for  whatever  it  will  bring,  regardless  of  whether 
the  returns  are  greater  or  less  than  the  operating  cost.  It  has  been 
estimated  by  the  Department  of  Agriculture  that  if  this  equipment 
were  installed  at  all  of  the  cement  mills  in  the  United  States,  the 
yield  would  be  75,000  tons  of  actual  potash  (K,0),  or  nearly  one- 
third  of  the  normal  prewar  consumption. 

DUST  FROM  BLAST  TUBNACBS. 

There  is  a  possibility  that  potash  may  be  secured  as  a  by-product 
in  the  pig-iron  blast  furnace.  The  raw  materials  fed  into  the  blast 
furnace  contain  a  minute  percentage  of  potash,  but  the  aggregate 
amoimt  is  large.  Under  the  usual  process,  80  per  cent  of  this  potash 
is  volatilized  in  the  fmrnace  and  passes  out  with  the  gases  from  the 
top  of  the  furnace.  The  gases  are  then  washed  with  water  to  remove 
most  of  the  dust  and  are  then  burned  in  hot  blast  stoves  or  under 
boilers.  Most  of  the  potash  is  irretrievably  lost  in  these  wash  waters, 
which  are  too  dilute  to  permit  the  profitable  recovery  of  the  potash. 
However,  a  part  escapes  the  washers  and  graduaUy  accumulates  in 
the  stoves  and  boilers  from  which  it  must  be  cleaned  oiit  periodicallv. 
This  dust  contains  sufficient  potash  to  make  it  salable  as  fertilizer. 
During  1917  three  companies  only  were  selling  this  dust.  The  amount 
of  actual  potash  (K,0)  contained  in  the  dust  sold  was  only  185  tons. 

Experiments  to  develop  a  dry  method  of  collecting  the  dust  have 
been  made  with  considerable  promise  of  success.  A  systematic  study 
of  iron  ores  and  fluxes  has  been  made  by  the  Department  of  Agricul- 
ture,  and  actual  experiments  have  been  made  by  the  Bethlehem 
Steel  Co.  and  United  States  Steel  Corporation.  This  work  indicate^ 
that  there  is  not  sufficient  potash  in  the  Lake  Superior  iron  ores  to 
make  its  recovery  profitable,  but  that  the  southern  ores,  Cuban  ore>. 
and  ferromanganese  ores  contain  sufficient  potash  to  make  its  com- 
mercial  recovery  a  promising  prospect. 
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A  great  deal  of  attention  has  been  given  to  the  production  of  potash 
from  kelp.  The  output  of  the  nine  companies  which  reported  pro- 
duction during  1916  was  1,556  tons  of  actual  potash  (K^O).  During 
1917  there  were  10  companies  in  operation  with  an  output  of  11,306 
short  tons  of  crude  material  containing  3,572  tons  of  actual  potash 
(K,0).  During  1918  the  number  of  producers  dropped  to  eight,  but 
the  output  increased  to  14,029  tons  of  crude'  salts  containing  4,804 
tons  of  actual  potash.  Eelp  is  a  giant  seaweed  that  grows  along  the 
Pacific  coast  of  the  United  States.  It  has  an  exceptional  power  to 
absorb  potash  from  sea  water.  The  air-dried  kelp  contains  from  10  to 
15  per  cent  of  actual  potash,  chiefly  in  the  form  of  the  muriate, 
together  with  a  little  more  than  1  per  cent  of  ammonia  and  a  little 
less  than  1  per  cent  of  phosphoric  acid,  both  of  which  have  fertilizer 
value. 

An  estimate  prepared  by  F.  E.  Cameron,  of  the  Department  of 
Agriculture,  in  1915,  was  to  the  effect  that  the  annual  growth  of  kelp 
contains  more  than  five  times  the  prewar  consimiption  of  potash  in 
the  United  States.  Recent  experience  of  the  industry,  however,  indi- 
cates that  these  estimates  are  many  times  too  great  and  that  much 
of  the  kelp  can  not  be  commercially  harvested. 

When  the  industry  first  started  there  was  no  control  over  the  har- 
vesting of  the  kelp,  but  anyone  was  free  to  cut  the  kelp  when  and 
where  he  pleased.  As  the  industry  developed  this  plan  resulted  in 
difficulties.  There  proved  to  be  insufficient  amounts  conveniently 
accessible  to  the  factories,  and  the  consequent  rivalry  resulted  in 
excessive  and  premature  cutting. 

The  California  Legislature  passed  a  bill  putting  control  of  the 
kelp  beds  in  the  hands  of  the  California  Fish  and  Game  Conmiission 
and  imposing  a  tax  on  the  kelp  harvested.  During  the  winter  of 
1916-17  a  portion  of  the  beds  was  seriously  damaged  by  a  disease. 

The  purely  technical  problems  of  harvesting  the  kelp  have  been 
solved  by  the  invention  of  a  submarine  harvester  moimted  on  a  sea- 
going barge,  which  cuts  the  kelp  about  6  feet  imder  the  surface  and 
loads  it  into  the  barge.  The  cost  is  said  to  be  about  $1  per  ton  of 
wet  kelp. 

There  are  three  distinct  methods  of  marketing  the  product.  The 
simplest  method  is  to  dry  the  kelp  and  then  grind  it  to  a  powder, 
which  may  be  sold  as  fertilizer.  This  method  utilizes  the  ammonia 
and  phosphoric  acid  for  fertilizers  also;  it  has  the  great  drawback, 
however,  that  over  80  per  cent  of  the  dried  product  is  valueless  and 
the  cost  of  shipment,  therefore,  probably  will  prevent  its  distribution 
except  in  local  markets. 

The  second  method  is  to  heat  the  dried  kelp  to  a  low  red  heat, 
thereby  charring  it  and  driving  off  much  of  the  useless  organic  matter. 
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The  product  is  a  " kelp  char"  containing  about  30  per  cent  of 
In  the  future,  arrangements  will  probably  be  made  to  collect  volatii'^ 
by-products,  but  little  has  been  accomplished  along  these  lines  yet. 
The  "kelp  char"  maybe  sold  for  fertilizers  as  such  or  it  mayl« 
leached  with  water  to  extract  the  potash  salts.  A  high-grade  potssh 
salt  may  be  recovered  by  crystallization.  The  process  is  used  h 
several  plants  operated  by  private  firms  and  also  in  a  plant  buii' 
and  operated  by  the  Department  of  Agriculture.  It  is  planned  lo 
carry  out  extensive  experimental  work  in  this  Government  plant  (o: 
the  purpose  of  developing  the  best  methods  of  treatment  and  for  tL^ 
recovery  of  all  possible  by-products.  The  most  important  of  tb^^ 
by-products  probably  will  be  iodine,  a  high-priced  material  not  pro- 
duced in  the  United  States. 

A  third  process  is  to  decompose  the  wet  kelp  by  fermentation.  Bj 
this  method  the  vegetable  matter  is  largely  converted  into  acetic  ac: 
with  small  amounts  of  butyric  and  propionic  acids.  This  process  L> 
been  adopted  primarily  to  secure  the  acetic  acid,  for  which  there  vr 
a  great  demand  in  the  manufacture  of  explosives.  After  fermenis- 
tion,  the  liquid  is  filtered  and  the  salts  are  separated  by  evaporati  l 
and  crystallization.  The  potash  salts  are  really  a  by-product  rati: : 
than  the  main  product  of  this  reaction.  The  potash  is  marketed  z 
the  form  of  a  high-grade  muriate  of  about  97  per  cent  purity.  Otb: 
by-products  include  iodine,  ethyl  butyrate,  and  ethyl  propion&t 
TTie  process  was  devised  and  the  plant  built  by  the  Hercules  Powi  r 
Co.  as  a  result  of  an  offer  by  the  British  Govenunent  of  a  contract  i  * 
the  explosive  cordite  at  a  high  price,  but  with  the  provision  that  ti 
acetone  needed  to  make  the  explosive  should  not  be  obtained  fT'> . 
any  known  source,  but  should  be  obtained  by  a  new  plant  and  l-^ 
process.  This  plant  was  shut  down  soon  after  the  signing  of  X'J 
armistice. 

It  is  not  probable  that  potash  can  be  commercially  recovered  fm 
kelp  when  normal  conditions  are  restored,  except,  perhaps,  for  purr ' 
local  use.  In  fact,  several  of  the  plants  shut  down  within  a  !^ 
months  after  the  signing  of  the  armistice  before  any  Grerman  :r 
Alsatian  potash  reached  the  American  markets. 

MOLASSES    DI8TILLBRT  AMD   BBBT-SUGAR   WASTES. 

Potash  has  been  obtained  as  a  by-product  from  distilleries  utiliri': 
molasses  as  a  raw  material.     The  potash  is  contained  in  the  juice 
the  sugar  cane  and  is  concentrated  in  the  molasses  when  the  su:/ 
i3  crystallized.     The  molasses  is  then  fermented  and  the  ali  v 
produced  distilled.     The  potash  remains  in  the  residue  in  the  st: 
In  the  past  the  residue  has  usually  been  discarded.    The  high  pn  ^ 
which  have  recently  prevailed  have  made  it  possible  to  recover  * 
potash  profitably  by  evaporation  and  crystallization.     It  is  no:  • 
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be  expected  that  this  operation  will  be  continued  when  normal  prices 
again  prevail.  During  1918  eight  firms  produced  3,467  short-tons  of 
actual  potash  from  this  source. 

Molasses  contains  about  4  per  cent  of  potash.  The  Geological 
Survey  estimated  that  if  all  the  potash  were  recovered  from  the 
molasses  fermented  and  distilled  in  the  United  States  about  30,000 
tons  of  potash  would  be  obtained. 

A  small  production  has  been  secured  as  a  by-product  of  the  beet- 
sugar  industry,  the  potash  being  recovered  from  waste  liquor  from 
which  the  sugar  has  been  removed  as  completely  as  possible.  In 
1918,  eight  firms  produced  8,795  tons  of  crude  material  containing 
1,374  tons  of  actual  potash  (KjO). 

It  is  estimated  that  the  sugar  beets  grown  annually  in  the  United 
States  contain  18,000  tons  of  potash.  It  is  obvious  that  potash  as  a 
by-product  of  the  sugar  industry  offers  no  hope  of  a  real  solution 
of  potash  shortage.  Even  if  the  recovery  of  the  potash  were  com- 
plete, all  of  it  would  have  to  go  back  to  the  fields  from  which  it  was 
taken  in  order  to  maintain  their  fertility,  and  no  surplus  would  be  left 
for  other  crops. 

WOOD  ABHB8. 

Wood  ashes  at  one  time  furnished  the  only  commercial  source  of 
potash  salts,  and  this  source  has  been  revived  on  a  small  scale. 
The  potash  obtained  from  this  source  is  a  by-product  of  lumber  mills 
or  woodworking  establishments  using  hardwoods.  The  sawdust 
and  scrap  is  usually  burned  as  fuel.  The  ashes  are  rich  in  potash. 
The  wood  ashes  may  be  used  directly  as  fertilizer  or  a  more  concen- 
trated salt  may  be  made  by  mixing  with  lime  and  leaching  with 
water,  followed  by  evaporation.  The  product  is  a  mixed  carbonate 
and  hydroxide  which  is  used  for  chemical  purposes.  There  were  49 
plants  which  produced  potash  from  these  sources  in  1917,  the  output 
of  which  was  1,035  tons  of  crude  material,  containing  621  tons  of 
actual  potash.  In  1918,  51  firms  produced  1,100  tons  of  crude 
potash,  containing  673  tons  of  actual  potash.  The  output  per  plant 
is  smaU.  The  industry  is  centered  around  the  hardwood  lumber 
districts  of  Michigan  and  Wisconsin.  There  is  no  prospect  that  the 
output  will  become  large  enough  to  be  comparable  with  the  normal 
consumption  of  potash.  A  small  output  of  92  tons  of  actual  potash 
was  secured  by  three  firms  from  other  industrial  wastes,  chiefly  wool 
Bcourings. 

DEVELOPMENT  IN  OTHEE  COUNTRIES. 

• 

Probably  the  most  important  new  development  in  other  countries 
has  been  the  discovery  that  some  of  the  Chilean  sodium  nitrate 
deposits  contain  appreciable  amounts  of  potassium  nitrate.    Methods 
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suitable  for  the  separation  of  the  sodium  and  potassium  nitrates  have 
been  devised  and  put  into  operation  both  in  Chile  and  in  the  United 
States. 

A  process  for  the  separation  of  the  sodium  and  potassium  nitrates 
has  been  put  into  operation  by  the  Du  Pont  Co,  and  has  reached  an 
output  of  over  1,000  tons  of  actual  potash  per  year  in  the  form  of  the 
nitrate.  If  this  process  was  used  by  all  nitrate  plants  it  is  estimated 
that  over  100,000  tons  of  potash  would  be  recovered. 

Japan  has  also  become  an  exporter  of  potash,  especially  the  muriftte 
and  chlorate.  Although  little  definite  information  in  regard  to  the 
Japanese  industry  is  available,  it  is  believed  that  kelp  is  the  primarr 
source  of  most  of  the  potash. 

There  have  been  various  reports  of  the  discovery  of  deposits  of 
potash  salts  resembling  the  German  deposits  in  Spain  and  Abyssinia 
and  of  alunite  deposits  in  Italy  and  Australia,  but  there  has  been 
very  little  commercial  development  from  these  sources.  A  beginning 
has  been  made  in  the  recovery  of  potash  from  cement  mills  and  blast 
furnaces  in  England,  Canada,  Spain,  and  Japan. 

mDivmnAL  salts  and  potash  materials. 

POTA88IITM  CABBONATB  AND  BICARBONATE. 

Uses. — ^The  carbonate  is  used  in  the  manufacture  of  soft  soaps,  of 
Bohemian  and  flint  glass,  in  dyeing,  and  in  wool  washing.  The 
bicarbonate  is  used  in  the  preparation  of  the  pure  carbonate. 

Manufacture. — ^Potassium  carbonate  was  formerly  obtained  almost 
entirely  from  wood  ashes,  but  now  very  little  is  produced  from  this 
means,  except  in  Russia  and  to  a  small  extent  in  the  United  States. 

Much  is  now  manufactured  from  the  Stassfurt  salts  by  the  LieblaDC 
process.  By  this  process  the  potash  salts  are  mixed  with  powdered 
coal  and  limestone  and  heated  in  a  furnace  which  converts  them  to 
carbonate.     This  carbonate  is  purified  by  solution  and  evaporation. 

Potassium  carbonate  is  also  recovered  to  some  extent  from  the 
distillery  waste  of  molasses  obtained  from  beet-sugar  manufacture. 

Domestic  production. — During  1918,  229,287  poimds  of  refined 
potassium  carbonate  and  bicarbonate  were  produced.  Of  this, 
201,674  pounds  were  marketed  for  $104,432.  In  addition,  1,827,'^no 
pounds  of  crude  carbonate  from  wood  ashes  were  produced  aiiJ 
1,753,000  pounds,  valued  at  $331,000,  were  sold. 

Imports. — Prior  to  the  war,  imports  of  carbonate  of  potash,  including 
crude  or  black  salts,  were  about  20,000,000  pounds  per  year  and  came 
chiefly  from  Germany.  The  import  decreased  during  the  war  to  a 
minimum  of  about  2,000,000  pounds  in  1916.  In  1918  the  imports 
had  increased  to  over  14,000,000  pounds  and  over  90  per  cent  of  this 
quantity  came  from  Russia. 
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ImporUfor  consumpHon, 

P0TA8H,  BICARBONATE  OF. 


Fiscal 


1909. 
1910. 

vni. 

I«12. 
1913. 
19U. 
1914. 
1915. 
1916. 
1917. 
K'lS. 
1919. 


Rate  of  duty. 


25  per  cent. 

do. 

do...... 


.do. 
.do. 
.do. 


}  cent  per  pound. 

do, 

do 


.do. 
.do. 
.do. 


Quantity. 


Pounds,  ^ 
342, 8M 
334,300 
325,016 
275,204 
311,645 

96,991 

381,862 

383,534 

2,062 

10,053 
171,528 

87,946 


Vahie. 


$16,916 
16,633 
16,428 
13,155 
14,295 

4,474 

18,293 

20,341 

614 

5,271 
84,381 
25,119 


Duty 
collected. 


14,228 

4,158 

4,107 

3,288 

3,573 

1,118 

1,909 

1,917 

10 

50 

857 

440 


Vahie  per 

unit  of 
quantity. 


ia049 
.049 
.051 
.048 
.046 
.046 
.048 
.053 
.298 
.524 
.492 
.285 


Actual  and 
oomnuted 
ad  valorem 
rate. 


Percent. 

25.00 

25.00 

2S.00 

25.00 

25.00 

25.00 

10.44 

9.43 

1.66 

.95 

1.01 

1.75 


POTASH,  CRUDE  OR  BLACK  SALTS. 


1909 

Free.. 

1910 

do 

1914 

do 

1915..^.... 

do 

1916 

do 

1917 

do 

1918 

do 

1919 

do 

0,628,966 
8,407,373 
2, 599,  oo3 
4,076,783 
1,540,149 
2,810,235 
727,588 
268,441 


S324,540 

263,643 

52,454 

83,502 

53,752 

233,111 

112,235 

12,814 


10.033 
.031 
.020 
.020 
.035 
.063 
.154 
.047 


POTASH,  CARBONATE  OF,  CRUDE. 


1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


Free.. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 


10,680,341 
6,747,150 

10,063,912 

0,046,302 

8,620,504 

444,241 

1,069,408 

13,183,741 
1,092,792 


1827,400 
211,602 
295,066 
240,451 
291,341 
27,689 
185,910 
2,928,289 
373,745 


10.031 
.031 
.029 
.027 
.034 
.062 
.174 
.222 
.342 


POTASH,  CARBONATE  OF,  REFINED. 


1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 
1119. 


Free.. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 


11,009,479 

0,036,267 

IL 143, 144 

11,627,209 

14,035,111 

10,421,005 

2,877,940 

174,587 

202,385 

445,282 

130,040 


1379,392 

303,917 

396,728 

383,958 

412,587 

368,958 

92,959 

88,604 

53,170 

124,019 

40,960 


10.034 
.034 
.086 
.033 
.029 
.035 
.039 
.221 
.262 
.278 
.315 
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Imports  by  countries, 

POTASH,  CARBONATE  OF,  INCLUDING  CRUDE  OR  BLACK  SALTS. 

[Free.] 

I 


Imported  from— 


Germany 

France 

Belgium 

Netherlands. 
All  other.... 


1909 


Pounds. 


12,819,188 
2,320,931 
3,279,776 


2,218,528 


Total 20,638,423 


Value. 


S462,370 
66,063 
84,878 


90,621 


703,032 


1010 


Poands. 


11,186,415 

2,384,244 

2,250,330 

32,704 

1,570,700 


17,433,402 


Vahie. 


9384,230 

63,686 

60,530 

1,076 

57,023 


667,445 


1011 


Pounds. 


15,008,275 

3,468,813 

1,800,112 

53,672 

1,569,481 


22,800,352 


Vtka. 


IS.*'' 

I,*': 
an 


734,13 


Imported  from— 


Germany. . . 

France 

Bebdum 

Netherlands. 
All  other.... 


1012 


Founds. 


Value. 


13,130,550 

1,332,118 

1,781,030 

11,427 

1,611,682 


Total '  17,875,807 


$142,580 

38,734 

46,608 

232 

51,295 


579,449 


1013 


Pounds. 


16,002,080 
1,102,786 
2,252,247 


2,702,336 


Value. 


1515,567 
28,545 
56,508 


83,035 


22,230,440 


683,745 


1914 


Pounds. 


12,876,305 
1,415,966 
2,517,034 


3,794,288 


20,603,503 


Vi 


$419. V 


v»s* 


«14,& 


Imported  ftom— 

• 

1015 

1016 

1917 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Vala«. 

Oerrnanv. ..................... 

8,788,653 

.    85,502 

25i>,948 

58,692 

3,841,976 

8295,719 

2,949 

6,351 

3,028 

113,232 

2,305 
358,400 

$121 
3,281 

France 

Belgium 

Netherlands 

584,512 
1,173,070 

17,535 
08,812 

■"i,'247*i40' 
3,252,400 

176.  "T: 

Another 

3$5.21> 

Total 

13.034.771 

421,279 

2,118,287 

110,770 

4,499,540 

473,  (Ko 

Imported  from— 

10181 

1919 

Pounds. 

Value. 

Pounds. 

Vala«. 

G(irnia'^7..>1--   .   -       r, rr ..- 

France 

BeMum 

Netherla  ids 

Another -. 

1 

Total 

14,468,211 

$3,166,043 

1,491,273 

$427,5» 

1 

1  Over  10,000,000  pounds  of  the  total  vas  imported  l^m  Russia. 

POTASSIUM  CHLORATB. 

Description  and  uses. — ^Potassium  chlorate  is  a  white  ciTstallme 
substance  which  is  not  very  soluble  in  cold  water.  It  is  a  strong 
oxidizer  and  when  mixed  with  sulphur  and  charcoal  forms  an  ex- 
plosive powder. 
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It  is  used  where  an  oxidizer  is  required,  to  in  the  manufacture  of 
atches,  fireworks,  percussion  caps  and  certain  explosive  powders. 
>  is  also  used  as  an  oxidizer  in  dyeing  aniline  black.  The  purified 
ilorate  is  used  in  medicine. 

Manufacture. — ^An  electrolytic  process  is  generally  used  in  the 
lanuf  actiire  of  potassium  chlorate.    A  solution  of  potassium  chloride 

subjected  to  the  action  of  a  direct  electric  current  in  an  electrolytic 
^11  so  that  the  chlorine  and  caustic  potash  which  are  formed  come 
L  contact  with  each  other  and 'combine  to  form  potassium  hypo- 
ilorite.  The  reaction  is  carried  out  at  a  temperature  sufficiently 
igh  to  cause  the  decomposition  of  the  hypochlorite  into  potassium 
lilorate.  The  solution  of  potassiimi  chlorate  is  withdrawn  from  the 
pparatus  and  the  potassium  chlorate  is  crystallized  from  the  solution. 

Domestic  production. — ^In  1914  the  production  of  potassium  and 
3diuin  chlorates  combined  was  8,304  short  tons,  valued  at  $1,131,316. 
>uring  1918,  4,877  short  tons  of  potassium  chlorate  valued  at 
2,837,892  were  produced  by  the  three  manufacturers. 

Imports. — ^The  imports  of  potassium  chlorate  have  been  rather 
poradic.  The  largest  importation  prior  to  the  war  was  in  1913,  when 
ver  1,200,000  pounds  were  imported.  The  imports  during  the  war 
lave  been  considerably  less  than  this  quantity,  imtil  in  1918  when  the 
mport  was  about  1,000,000  poimds.  Japan  has  been  very  active 
n  the  production  of  potassium  chlorate  during  the  war  and  it  is  likely 
hat  this  import  originated  in  Japan. 

Imports  for  consumption. 

POTASH,  CHLORATE  OF. 


Fiscal 
year. 


1909. 
1910. 
19U. 
1912. 
1913. 
1914. 
1914. 
1415. 
1917. 
1918. 
1919. 


Rate  of  duty. 


2i  cents  per  pound. 
2  cents  p«r  pound. . 

do 

do 

do 

do 

}  cent  per  pound. ., 

do 

do 

do 

do. 


Quantity. 


Pounds. 

20,801 

413,885 

25,069 

42,131 

1,235,732 

7,380 

32,939 

27,419 

437,339 

1,006,320 

315,565 


Value. 


tl,655 

26,608 

2,096 

3,444 

66,609 

704 

2,704 

4,614 

194,008 

357,520 

113,498 


Duty 
collected. 


$520 

8,277 

501 

842 

24,714 

147 

164 

137 

2,186 

5,031 

1,578 


Value 

per 

unit  of 

quantity. 


10.079 
.064 
.083 
.082 
.054 
.095 
.082 
.168 
.444 
.355 
.350 


Actual 

and 

computed 

ad 

valorem 

rate. 


Percent. 

31.42 

31.11 

23.92 

24.47 

37.10 

20.97 

6.09 

2.97 

1.13 

1.41 

1.39 


Exports. — ^Exports  of  potassium  chlorate  are  not  shown  in  Com- 
merce and  Navigation  prior  to  1918  when  there  was  exported 
1,564,662  pounds  valued  at  $681,128.  Australia  and  British  Africa 
were  the  diief  consuming  coimtries. 
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POTASSIUM  CHLOBIDE  (MUBIATB  OF  POTASH). 

Description  and  uses. — Potassium  chloride,  Imown  commercially  is 
muriate  of  potash,  occurs  as  the  mineral  sylvite,  aad  also  in  camal- 
lite,  a  mixed  chloride  of  potassium  and  magnesium,  in  the  Stasrfun 
and  other  salt  deposits  of  Europe.  When  pure  it  is  a  white  crystallme 
solid  readily  soluble  in  water. 

The  chief  use  of  the  crude  salt  is  as  a  fertilizer.  It  is  also  used  &s 
the  crude  material  for  the  preparation  of  caustic  potash  and  chlorate 
of  potash  by  the  electrolytic  process. 

Manufacture. — Germany  manufactures  large  quantities  of  potas- 
sium chloride  from  the  Stassfiirt  camallite.  The  method  of  manu- 
facture depends  upon  the  fact  that  camallite  is  decomposed  hj 
water  which  separates  crystals  of  potassium  chloride  and  causes  tk^ 
magnesium  chloride  to  pass  into  solution.  On  heating,  much  more 
potassium  chloride  passes  into  solution,  which,  on  cooling,  separate" 
almost  entirely  free  from  magnesium  chloride.  In  actual  practice 
the  camallite  is  dissolved  in  hot  water  until  saturated,  wheaa.  it  l> 
filtered  from  any  insoluble  matter  and  then  allowed  to  cool.  On 
cooling,  nearly  pure  potassium  chloride  separates,  provided  the  pro- 
portion of  magnesium  chloride  in  solution  does  not  exceed  three  time; 
the  potassium  chloride.  The  Hquor  may  be  used  for  dissolving  fre^L 
portions  of  camallite.  The  potassium  chloride  may  be  purified  bj 
washing  with  cold  water  or  by  dissolving  and  recrystallizing. 

.Some  potassium  chloride  is  also  obtained  from  kelp  and  some  from 
the  hquors  left  from  the  manufacture  of  salt  from  sea  water. 

Domestic  production. — Potassiiun  chloride  has  been  produced  in 
this  coimtry  during  the  war.  In  1918  the  production  of  muriate  of 
potash  was  31,486  tons  of  crude  salt,  containing  13,184  tons  of  actuhi 
potash  (KjO).  In  addition  there  was  produced  6,589  tons  of  a  low 
grade  chloride  of  potash,  containing  901  tons  of  actual  potash  (Kfi 

Imports. — ^Prior  to  1916  the  United  States  imported  most  of  the 
potassium  chloride  it  consumed  from  Germany,  the  amount  in  1914 
being  237,886  tons,  with  a  value  of  $7,915,523.  Since  then  tit 
total  imports  have  fallen  oflf  greatly,  the  records  showing  only  6i^' 
tons  in  1917,  mostly  from  Scotland  and  Japan,  and  723  tons  in  191 S. 
There  have  been  no  imports  from  Germany  since  1916,  when  only  S 
tons  were  imported  from  that  country. 
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Imports  by  countries. 

POTASH,  ICURIATB  OF. 
fFree.] 


Imported  from— 

1900 

1910 

1911 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

ic»nnanT 

181,802 
607 
123 
202 

14,724,506 

22,527 

4,220 

7,645 

174,589 

$5,635,011 

190,354 

16,343,719 

tetheriands 

(el^iiini 

1,464 
689 

71,479 

lU  others 

145 

5,630 

34,378 

Total 

132,734 

4,758.897 

174,734 

5,640,641 

192,607 

6,449,576 

Imported  from— 


1912 


}ennajiy 

Netherlands, 
ieleiiim.... 
lU  otbera... 


Totol. 


Tons. 


215,627 

255 

75 


Value. 


17,225,779 
7,568 
2,371 


215,957       7,235,718 

I 


1913 


Tons. 


201,200 


20 


201,220 


Value. 


16,781,181 


865 
10 


6,782,066 


1914 


Tons. 


236,218 
434 

94 
1,140 


237,886 


Value. 


17,854,895 

12,858 

3,529 

44,241 


7,915,523 


Imported  bxmi— 

1915 

1916 

1917 

Tons. 

Value. 

Tons. 

Vahie. 

Tons. 

Value. 

Germany...................... 

90,443 
10,163 

$3,112,559 
434,282 

8 

$800 

Netherlands 

Belgium 

All  otheis 

2,126 

119,277 

2,122 

460,631 

Total 

102,732 

3,666,118 

2,130 

461,431 

606 

$174,806 

Imported  from— 

1918 

1919 

Tons. 

Value. 

Tons. 

Value. 

Oennany.... 

K  ftth  f»rlftpds 

Belgium 

All  others 

Total 

723 

$195, 154 

1,677 

$201,307 

Imports  for  consumption. 

POTASH.  MURIATE  OP. 


Fiscal  year. 


1900. 

1910. 

ibu. 

1912. 
1913. 

1914. 

1916. 
1917. 

191H. 

1919, 


Rate  of  duty. 


Free.. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 


Quantity. 


Tons. 

132,740 

174,935 

191,324 

216, 101 

199,854 

234,855 

102,882 

2,126 

606 

596 

1,677 


Value. 


$4,758,906 

5,640,541 

6,449,575 

7,235,728 

6,737,757 

7,925,781 

3,660,353 

460,888 

174,806 

156,979 

201,807 


Value  per 

unit  of 
quantity. 


$35.85 

32.24 

33.71 

33.48 

33.71 

33.75 

35.58 

216.78 

288.45 

263.38 

120.04 


479'*— 20 12 
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POTASSnrM  CHBOMATB  AND  DICHROMATS. 

Description. — These  are  both  salts  of  potash  and  chromic  acid 
and  have  much  the  same  uses.  Both  crystallize  well,  but  the  dichro- 
mate  being  much  less  soluble  in  cold  water  crystallizes  better  and 
is  the  one  usually  prepared.  The  chromate  may  be  converted  to  the 
dichromate  by  treatment  with  acids  and  the  dichromate  to  the 
chromate  by  treatment  with  an  alkali.  Potassium  chromate  is 
yellow  and  potassium  dichromate  is  orange  red. 

Uses. — Potassium  dichromate  is  used  to  a  much  greater  extent 
than  the  chromate  of  potash,  owing  to  its  greater  richness  in  chromi. 
acid  and  the  fact  that  it  is  more  easily  crystallized  and  purified. 
It  is  a  strong  oxidizing  agent.  The  chief  uses  of  dichromate  of 
potash  are  in  the  chrome  tanning  of  leather,  textile  dyeins:  ani 
printing,  manufacture  of  chrome  pigments  and  colors,  pickling  of 
brass,  and  the  electroengraving  of  copper  plates.  It  is  also  used  in 
bleaching  oils  and  fats,  for  other  oxidation  purposes,  and  as  a  chemif  a: 
reagent.  Wherever  possible  the  cheaper  sodium  salt  is  now  bein2 
used  instead  of  the  potassium  salt. 

Afunufacture. — Potassium  chromate  and  bichromate  are  prepared 
from  chrome  iron  ore  or  chromite,  the  lai^er  portion  of  which  is 
imported.  The  ore  is  pulverized  and  mixed  with  lime  and  potassium  car- 
bonate. This  mixture  is  then  heated  to  bright  redness  in  a  strong  cur- 
rent of  air.  The  fused  mass  is  then  lixiviated  with  water  f  omi  i^ng  a  solu- 
tion of  calcium  and  potassium  chromates.  Additional  potash,  usually 
potassium  sulphate,  is  added  to  the  solution  to  convert  the  calcium 
chromate  into  potassium  chromate.  The  clear  solution  of  potassium 
chromate  is  then  drawn  off  and  treated  with  sulphuric  acid,  thus  pro- 
ducing potassium  dichromate  which  is  crystallized  from  the  solution. 

Damrstic  production. — During  1918  there  were  four  producers  of 
potassium  chromate  and  bichromate  and  their  output  was  reported 
to  be  081,346  pounds.  Sales  during  that  year  were  reported  to  be 
1,003,598  pounds  valued  at  $407,793. 

Im^xyrts. — The  imports  since  1910,  have  not  been  more  than 
40, 000  pounds  and  have  been  entirely  negligible  since  1915. 

Imports  for  consumption. 
POTASH,  CHROMATE  AND  DICHROMATE  OF. 


RdteofdutT. 


aUv 


.li.v 


.^i^ 

Icvr:  rvr  po^rri 

.1  ^ 


1.» » 


.O.v'». 


QuantitT. 


in  Ml 


I 


VaIw. 


Doty 
eoUectcd. 


unit  of 


ftd 


112  ':*'»  w 

4?    :•-  T 
2  -"~v  "C 

2.>:  X 
3  ;:*  x» 


Pmem 

S3.i«.ao 

Afln 

41:4 

19.7^00 

.#9 

4i« 

514.00 

.W 

3B-: 

SCOO  , 

.Vt 

ss 

€22.(30 

.MB 

an 

MS.  00  . 

.Ml 

itx= 

401 ODI 

.CB 

11- 

2I.»' 

.m 

L¥ 

scoo 

«^B0 

1> 

.» 

.flii 

1» 
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Imports  hii  countries. 

POTASH,  CYANIDE  0P.» 
[Dutiable.] 


Imported  from— 

1912 

1013 

1914 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

V&l5«. 

Germany 

2,291,719 

2S4,979 

14-.,  432 

35,019 

$313,749 

41. 97:^ 

21.210 

3,S46 

777,441 
231,451 

$117,101 
29,495 

167,  rao  I        K  r 

England 

49,616  ; 

Belgium 

All  other 

"""1 

1 

Total 

2,737,179 

410,778 

1,005,895 

146,506 

317,446 

[Free.] 

Imported  from— 

1914 

1915 

1916 

Pounds. 

Value. 

Pounds. 

Value. 

Pouzuls. 

Val3fc 

Germany ....% 

460,012 
130,561 

$59,360 
20,470 

179,972 

55,924 

709,797 

830,024 

$28,710 

9,519 

104,575 

20,924 

25 
10,0^0 

r 

En^lana 

l.r 

Austria-Hunrarv 

All  other '. 

672 

126 

33.600              7  r 

Total 

691,275 

79,956 

1,775,717 

163,728 

43,705 

9.' 

Imported  from— 

1917 

1918 

1919* 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Valur 

Germany 

V 

En  'land 

10,988 

$2,212 

Austria-HiuiEary 

Spain 

130,770 

2, 177 

290 

45,173 
664 
274 

Jaoan 

72, 772 
31,807 

$51,675 
21,.t33 

All  other 

Total 

1(M,579 

76,208 

144,225 

48,323 

431.339          ^2^  '- 

1 1909-1910  Included  in  all  other  chemicals.    1011  included  in  all  other  salts  of  potash. 
>  Entirely  from  Canada. 

POTASSIUM  PERRICYANIDB   (rED  PRTTSSIATB  OF  POTASH). 

Description, — ^Potassium  f erricyanide  is  known  commercially  as  red 
pmssiate  of  potash.  It  crystallizes  from  water  in  large  red  crystab 
without  water  of  crystallization.  It  is  poisonous  and  very  soluble  it 
water. 

Uses, — Being  a  powerful  oxidizer  it  is  used  in  calico  printing 
Other  uses  are  in  the  manufacture  of  blue-print  paper  and  for  tii 
production  of  pigments,  such  as  Turnbuirs  blue. 

Manufacture, — The  usual  method  of  manufacture  is  to  treat  the 
ferrocyanide  wnth  chlorine.     This  is  preferably  done  in  solution. 

Domestic  production, — Figures  for  the  domestic  production  are 
not  available  but  it  probably  has  increased  considerably  since  1915. 
as  the  imports  have  shown  a  very  great  decrease  since  then. 


POTASH. 
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Imports. — In  1914  the  imports  were  89,976  pounds,  nearly  all  of 
rhich  came  from  Germany  and  Austria-Hungary.  In  1915  the 
Tiports  were  only  slightly  less  but  in  1916  dropped  to  2,040  pounds. 
>ince  then  the  imports  have  increased  somewhat  and  in  1919 
mounted  to  13,992  pounds. 

Imports  for  consumption. 

m 

POTASH,  PRUSSIATE  OF,  RED. 


1-  i^cil 
vear. 


909. 

no. 

911. 

913. 

^H. 

914. 

915. 

9lfi. 

917. 

9l«i 

919. 


Rate  of  duty. 


8  cents  per  pound . 

do 

do.. .^ 

do 

do 

do 

2  cent*;  per  pound. 

do 

do 

do 

do 

do 


Quantity. 

Value. 

Pimnds. 

77,255 

?13,522 

65,777 

12.460 

5o.0«2 

10,230 

71,612 

11,264 

65,316 

11,302 

4,873 

835 

8.5,103 

14.490 

83,574 

14,922 

2,040 

3,182 

4,523 

10.425 

9,924 

18,495 

13,992 

25,497 

1 

Duty 
collected. 


Value 

per 

unit  of 

quantity. 


t6,180 

5,262 

4.406 

5,728 

5,225 

389 

1,702 

1,671 

40 

90 

198 

280 


$0,175 
.189 
.186 
.158 
.173 
.172 
.170 
.178 
1.5) 
2.30 
1.86 
1.82 


Actual 

and 

computed 

ad 

valorem 

rate. 


Percent. 

45.71 

42.23 

43.07 

50.86 

46.23 

46.69 

11.75 

U.20 

1.28 

.87 

1.07 

1.09 


POTASSIUM  FERROCYANIDB   (tELLOW  PRUSSIATE   OP  POTASH). 

Description, — Potassium  ferrocyanide,  known  as  yellow  prussiate 
of  potash,  crystallizes  from  water  in  large  yellow  crystals  containing 
water  of  crystallization.  When  heated  or  exposed  to  dry  air,  the 
crystals  lose  their  water  and  become  a  white  powder.  Potassium 
forrocyanide  is  readily  soluble  in  water  and  is  not  poisonous. 

Uses, — Potassium  ferrocyanide  is  used  for  the  preparation  of 
Prussian  blue,  in  calico  printing,  for  dyeing  silk,  for  casehardening 
of  iron,  and  for  making  potassium  cyanide  and  ferricyanide.  Small 
amounts  are  used  in  the  manufacture  of  some  explosives  and  as  ft 
reagent  in  analytical  chemistry.  Within  the  last  few  years  sodium 
ferrocyanide  has  replaced  potassium  ferroc3'anide  for  most  purposes 
because  it  is  much  cheaper  and  in  many  cases  is  just  as  efficient. 

Manvjadure. — Formerly  the  method  for  manufacturing  potassiimfi 
ferrocyanide  was  to  fuse  nitrogenous  organic  matter  with  potassium 
carbonate  and  iron  borings.  The  organic  matter  used  was  hides, 
hoofs,  hair,  blood,  etc.  After  fusion,  the  remaining  mass  was 
treated  with  water  near  the  boiling  point  for  some  hours,  the  solu- 
tion drawn  off,  and  the  ferrocyanide  allowed  to  crystallize. 

At  present  potassium  ferrocyanide  is  produced  almost  entirely 
from  the  spent  oxide  which  is  obtained  during  the  purification  of 
coal  gas.  This  is  first  treated  with  water  to  dissolve  out  ammonia 
and  soluble  salts,  then  dried,  the  sulphm*  extracted  with  carbon 
bisulphide,  and  the  residue  mixed  with  lime.    This  is  then  heated 
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with  steam  and  forms  calcium  ferrocyanide,  and  on  treating  thsTr. 
potassium  chloride  a  double  calcium  r^otassium  ferrocyanvie ;: 
formed.  When  this  is  treated  with  potassium  carbonate,  c&lcim 
carbonate  separates  and  potassium  ferrocyanide  remains  in  solmioi 

Domestic  production. — In  1909  the  United  States  produced  3,5103'^ 
pounds  of  potassium  ferrocyanide  and  in  1914,  3,204,684,  viki 
probably  represented  a  little  less  than  half  of  the  total  consumpti  n 
In  1918  there  were  but  three  producers  and  their  output  was  457^61 
pounds. 

Imports, — The  imports  for  1914  amounted  to  3,508,229  pound^ 
more  than  50  per  cent  of  which  came  from  Germany  and  about  J? 
per  cent  from  England.  In  1915  the  imports  were  2,316.736  pouEi 
but  dropped  the  next  year  to  44,156  pounds.  In  1918  the  impoA 
were  134,638  pounds. 

Imports  for  ctmsumption, 

POTASH,  PRUSSIATE  OF,  YELLOW. 


Fiscal 
year. 

Rate  Of  duty. 

Quantity. 

Value. 

Duty 
oollocted. 

Valoe 

per 

unit  of 

quantity. 

XCS%. 

eomaset 

TaljfE 

ntt 

1909 

4  cents  per  pound 

Pounds. 

1,751,377 

2,330.871 

1,777,313 

2,072,761 

2,812,408 

521,244 

2,986,984 

2,316,736 

44,156 

41,128 

134,638 

58,003 

1178,744 
229,907 
180,584 
203,295 
309,302 

58,455 
331,566 
255,711 

31,651 

32,251 
111,096 

45,869 

170,176 

93.234 

71,092 

82,910 

112,496 

20,849 

37,337 

28,959 

551 

514 

1,6^ 

725 

SO.  102 
.097 
.101 
.088 
.110 
.112 
•  Ul 
.110 
.717 
.784 
.835 

Percfi 

1910 

do 

« 

1911 

do 

j: 

i<n2 

do 

♦  ^ 

1913 

do 

»t 

1914 

do 

35f 

1914 

1915 

U  cents  per  potind 

do 

113 
lit 

1916 

do 

!'• 

1917 

do 

l* 

1918 

do 

*  - 

1919 

do 

\i 

_ 

POTASSIUM   HYDRATE. 


Description. — ^This  substance,  also  known  as  caustic  potash,  or 
potassium  hydroxide,  is  a  white  solid  substance.  It  absorbs  water 
and  carbon  dioxide  readily  from  the  air  and  is  very  easily  soluble  in 
water,  giving  a  strongly  caustic  solution. 

Uses. — It  is  used  in  the  manufacture  of  soft  soaps,  in  the  prepare 
tion  of  oxalic  acid,  in  the  manufacture  of  some  dyes,  and  in  prepana: 
caustic  lyes,  and  as  a  chemical  reagent.  Owing  to  the  great  advaco^ 
in  price  of  potash  salts  it  is  being  replaced  wherever  possible  h} 
sodium  hydroxide. 

Manufacture. — The  usual  method  of  manufacture  is  by  the  ele" 
trolysis  of  a  solution  of  potassium  chloride. 

Domestic  production. — There  were  14  producers  of  potassium  hy- 
droxide during  1918  and  their  output  was  1,984,847  pounds,  of  whicii 
1,594,580  pounds  were  sold  for  $856,148. 


POTASH. 
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Imports, — Since  1913  the  imports  have  declined  so  that  in  1917  the 
total  imports  amoimted  to  only  68,095  pomids  as  compared  to  8,896,805 
pounds  in  1913.    Most  of  the  imports  before  1916  were  from  Germany. 

Imports  hy  countries. 

POTASH,  HYDRATE  OF,  OR  CAUSTIC— NOT  IN  STICKS  OR  ROLLS. 

[Free.] 


Imported  from— 

1909 

1910 

1911 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

nprmany ...... 

4,611,729 
509,647 
499,012 
335,937 
986,334 

8204,720 
21,091 
18,966 
16,789 
33,143 

6,183,411 
516,594 
608,677 
708,433 
776,276 

1256,602 
18,189 
23,184 
34,259 
25,699 

5,557,278 
778,157 
341,214 
463,200 
284,297 

8244,936 

22,314 

12,044 

22,551 

8,152 

Belfdum 

Austria-Hungary 

UtiUmI  ITiTigi^oini 

All  others.. 'I 

Total ^. 

7,032,659 

294,700 

8,793,391 

357,933 

7,424,146 

309,997 

1912 

1913 

19141 

Founds. 

Value. 

•  Pounds. 

Value. 

Pounds. 

Value. 

7,094,946 
541,480 
157,022 
343,502 
353,102 

1280,895 

17,499 

6,330 

16,049 

9,839 

7,499,856 
416,232 
704,754 
123,278 
153,185 

1289,351 

15,169 

28,273 

6,238 

5,370 

1,882,631 

5,728 

260,764 

33,605 

400 

166,313 
190 

RAiHiitn .  .   . 

Austria- Huiifi:ary 

8  899 

United  Kingdom 

2,083 
64 

All  others..^ 

Total 

8,420,052 

330,612 

8,896,805 

344,401 

1,983,126 

77,639 

POTASH,  HYDRATE  OF,  CONTAINING  NOT  MORE  THAN  15  PER  CENT  CAUSTIC  SODA. 

[Free.] 


Imparted  from— 

1914* 

1016 

1916 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Oftnnany 

6,867,065 
63,706 

291,040 
48,173 

197,292 

8219,936 

2,246 

13,285 

3,005 

10,657 

4,444,128 
47,938 

1179,509 
1,485 

4,500 

8700 

Belgium 

••uw 

Austria- Hungary 

United  Kingdom 

52,272 
472,953 

6,918 
88,547 

All  others. .1 

39,470 

8,732 

Total 

6,467,276 

240,129 

6,017,291 

225,549 

43,970 

9,432 

Imported  from— 

1917 

1918 

1919 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Oerm^ny.^^- , 

Belgium 

Austria-Huneary 

United  Kingdom 

11,355 
•66,740 

85,905 
24,508 

All  others 

Total 

68,096 

30,413 

11,782 

$4,398 

466,620 

S124,663 

iFitrures  cover  period  July  1  to  Oct.  8, 1918,  Inclusive. 

*  Figures  cover  period  Oct.  4, 1013,  to  June  30, 1014. 

•  Gmefly  from  Sweden. 
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ImporUfor  consumption. 

POTASH,  HYDRATE  OF,  OR  CAUSTIC,  NOT  INCLUDING  REFINED,  IN  8TICKB  OR  ROLLS. 


Fiscal 
year. 


Rate  of  dnty. 


1909 

Free 

1910 

do 

1911 

... ..uO. .. .................. 

1912 

do 

1913 

do 

1914 

do 

Quantity. 


7,041,657 
8,785,491 
7,42«,402 
8,422,007 
8,994.449 
1,986,326 


Value. 


t294,7D0 
35A.855 
309,965 

330. 6.<^ 

348,500 

77,620 


Di'ty 
eoUected. 


VaK-eper 

unit  of 
quantity. 


9a  012 
.011 

Paa:^ 

.042 

.089 

.039 

.089 

Act-raliai 
adrftlT^ 


POTASH,  HYDRATE  OF,  OR  CAUSTIC,  REFINED,  IN  STICKS  OR  ROLLS. 


1900. 
1910. 
1911. 
1912. 

1913. 

1914. 


{ 


1  cent  per  pound. 

do 

...do 

....do 

..  .do 

').  R.  U.  S 

1  cent  per  pound. 


127,611 

141,430 

82,854 

77,184 

112,821 

1 

18,751 


99,280 

11,094 

9,254 

8,0% 

11,919 

1,977 


S1,27R 
1,414 

1,128 


187 


105 


90lOT3 

VL-\ 

.079 

n- 

.112 

K'r 

.105 

13 

.106 

8.47 

It 


POTASH.  HYDRATE  OF.  NOT  CONTAINING  MORE  THAN  15  PER  CENT  CAUSTIC  SODJL 


1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


Free.. 
....do. 
....do. 

do. 

do. 

do. 


6,579,125 

4,993,471 

39,770 

75,720 

11,732 

466,620 


S249,C80 

225,002 

9,222 

33,64<^ 

4,39K 

124,563 


90.038 
.045 
.232 
.450 
.375 
.0267 


POTA8AIUM  IODIDE  AND  lODATS. 


Description  and  uses. — ^Potassium  iodate  is  of  very  little  commercial 
importance.  Potassium  iodide  is  an  important  medicinal  and 
chemical  reagent.  Sodium  iodide  is  replacing  potassium  salt  to  a 
great  extent,  because  it  is  much  cheaper  and  for  most  purposes  it  is 
equally  suitable. 

Domestic  production. — ^During  1918  eight  manufacturers  reported  a 
production  of  521^678  poimds  of  potassium  iodide.  Sales  during  the 
jear  amoimted  to  481,301  pounds,  valued  at  $1,587,656. 

Imports. — ^The  imports  of  potassium  iodide  and  iodate  were  small 
and  practically  n^ligible  prior  to  the  war.  Since  1916  the  import  has 
increased  until  in  1918  there  was  imported  65,992  poimds.  Japan 
has  exported  considerable  quantities  of  potassium  iodide  during  the 
war^  and  it  is  likely  that  these  imports  were  from  that  country. 
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Imports  for  consumption, 

POTASH.  HYDRIODATE,  IODIDE,  AND  lODATE  OF. 


Fiscal 
year. 

Rate  Of  duty. 

Quantity. 

Value. 

Duty 
collected. 

Value  per 

unit  of 
quantity. 

Actual 
and  com- 
puted ad 
valorem 
rate. 

09 

10 

25  cents  per  pound 

do 

Pounia. 
242 
142 
272 
238 
120 

1489 
275 
$19 
451 
239 

160 
35 
68 
59 
30 

12.02 
1.93 
1.91 
1.89 
1.99 

P€rcent, 
12  35 
12  91 

11 

'.....do 

13  10 

12 

::::.do:::::::::::;:::::::: 

13  19 

13 

do 

12.55 

POTASSIUM  IODIDE. 


14. 

15. 
16. 
17. 
l«. 
19. 


15  cents  per  pound . 
do 


.do. 
.do. 
.do. 
.do. 


162 

1491 

124 

13.03 

4 

13 

1 

3.25 

309 

1,032 

46 

3  34 

24,357 

58,752 

8,653 

2  41 

65,902 

133,611 

9,899 

2  02 

25,963 

74.834 

2,894 

2.88 

4.96 
4.62 
4  49 
6.22 
7.41 
6.20 


POTASSIUM   NITRATB. 

Description, — ^Potassium  nitrate,  or  saltpeter,  is  the  potassium  salt 
F  nitric  acid.  It  is  a  white  crystalline  substance  which. is  easily 
>luble  in  water. 

Uses, — ^Potassium  nitrate  is  one  of  the  ingredients  of  ordinary 
iinpowder  and  of  some  other  explosives  and  fireworks.  It  is  also 
3ed  in  curing  meats  and  as  a  reagent  in  assaying. 

Manufacture, — ^Formerly  potassium  nitrate  was  obtained  almost 
itirely  from  niter  earths,  which  occur  mostly  in  India.  Now  much 
^  it  is  produced  by  the  double  decomposition  of  sodium  nitrate  and 
Dtajssium  chloride.  Before  the  war  large  quantities  were  made  in 
lis  way  in  Germany  from  the  potassium  chloride  of  Stassfurt  and 
>dium  nitrate  imported  from  Chile. 

Domestic  production. — ^There  are  no  deposits  of  potassium  nitrate 
I  the  United  States.  In  1914  there  was  produced  from  imported 
Lw  materials  29,480,000  pounds  of  potassium  nitrate,  valued  at 
1,244,051.  In  1918  production  by  four  establishments  amounted 
)  16,250,433  poimds,  of  which  8,176,382  poimds  were  sold  for 
>,206,788. 

Imports. — ^The  imports  of  crude  nitrate  in  1914  were  3,547,252 
otmds,  valued  at  $115,470.  In  1915  the  imports  amounted  to  only 
77,785  pounds,  but  increased  greatly  the  next  three  years,  amount- 
ig  to  10,171,654  poimds  in  1917  and  8,815,327  pounds  in  1918. 
he  largest  imports  on  record  were  received  during  the  fiscal  year 
^19,  amounting  to  34,557,048  pounds,  valued  at  $1,298,291. 

Prior  to  1914  most  of  the  imports  were  from  Germany  and  British 
idia,  but  with  the  beginning  of  the  war  the  German  imports  ceased 
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and  those  from  India  fell  off  greatly.  In  1916  and  1917  the  lai^t 
imports  were  from  the  United  Kingdom,  with  South  America  r&nkiig 
second. 

Importi  for  conmmption. 

I»0TA8H^  NITRATE  OF  (OR  SALTPETER),  CRUDE. 


Fiscal 
year. 


1909 

1910 

1911 

1912 

1913 

1914 

1915.../. 

1916 

1917 

1918 

1919 


Rate  of  duty. 


Free. 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Quantity. 


Pounds. 

17,470,648 

11,848,195 

9,288,557 

6,172,441 
10,989,382 

3,547,252 
677,785 

5,412,130 
10,171,654 

8,815,327 
34,557,018. 


Value. 


$512, 
349, 
282, 
213, 
288, 
115, 
22, 
734, 
904, 
056, 

1,298, 


473 
199 
835 
258 
995 
470 
4« 
123 
506 
853 
291 


Duty 
collected. 


Actr- 

Value  per 

aai:.L- 

unit  of 

patfii: 

quantity. 

vab*?:- 

rate 

Perrr 

$0,029 

.027 

.08 

.035 

.035 

.03:5 

.ao 

.IV 

.0^8 

.109 

.©7 

POTASH,  NITRATE  OF  (OR  SALTPETER),  REFINED. 


1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


$11.20 per  ton. 

do 

do 

.'....do 

do 

do 

$7  per  ton 

do 

do 

do 

do 

do 


Toru. 

185 

$14,421 

1,16.5 

115,457 

380 

38.384 

198 

23,896 

176 

22,142 

34 

4,306 

128.5 

15,867 

54 

4,222 

2 

749 

288 

35,143 

43 

16,193 

1 

96 

$2,076 

13,054 

4,258 

2,214 

1,968 

385 

899 

238 

14 

2,016 

301 

7 


$77.95 

At 

99.00 

»- 

101.00 

12a  68 

125.80 

i9 

12&65 

't 

123.48 

• 

78.18 

wi 

374.50 

'  r 

122.00 

r? 

876l60 

i» 

96w00 

:* 

Imports  by  countries. 
POTASH,  NITRATE  OF  (OR  SALTPETER^,  CRUDE. 


Imported  from— 

1909 

1910 

1911 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Vate 

Germany 

510 

17,400,555 

66,231 

1,360 

2,000 

$29 

510,357 

2,007 

40 

40 

450,556 
11,306,332 

$7,741 
339,690 

132,710 
9,144,S7 

V  - 

British  India 

Unit  d  Kingdom 

Canada 

All  others 

366 

9 

Total 

17,470,656 

512,473 

11,757,254 

347,440 

9,2n,«7 

s:  - 

Imported  from— 

1912 

1913 

1914 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Vate- 

Of»nnanv ,  ^  ^ 

804,323 
6,171,431 

$13,593 
213,258 

4,964,700 

6,166,352 

2,240 

23,178 

167,456 

$80,508 

207,358 

30 

1,014 

1,^7 

112,717 
3,433,883 

VJ  ' 

British  India 

TTjiitrn  fTtngdom , 

Oant^f^a 

All  others 

- 

Total 

0,075,754 

226,851 

11,213,926 

390,402 

S,M6,580 

Ui> 

iGbieflyRi 

assJa. 
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Imported  from— 

1916 

1916 

1917 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

British  India 

670,930 

<22,083 

1,106,770 

4,282,960 

120,415 

S152,705 

577,055 

27,695 

456,000 
6,102,643 

$82,300 
736,504 

Cnitfd  Kingdom 

Canada 

Chile 

3,467,520 
1,145,491 

77,720 
7,892 

AH  others 

16,855 

400 

>22,400 

4,363 

Total 

677,785 

22,483 

5,532,545 

761,818 

10,171,654 

904,506 

Imported  from— 

1918 

1919 

Pounds. 

Value. 

Pounds. 

Value. 

British  India 

257,600 
6,915,332 

$34,500 
747,696 

11,646,550 

$857,413 

United  Kingdom 

Canada i 

336 

22,  no,  197 

190,929 

66 

426.060 

14,752 

Chile 

32,086' 
1,615,355 

1,432 
171,390 

All  others 

Total 

8,820,367 

065,018 

34,557,048 

1,298,291 

>Cnha. 


Japan. 


POTABSIUM  FERMANGANATB. 


Description. — ^Potassium  permanganate  forms  purplish  black  crys- 
tals with  a  greenish  metallic  luster.  These  dissolve  in  water,  giving  a 
deep  purple  red  solution.  It  is  a  powerful  oxidizer,  and  when  mixed 
with  organic  matter  may  cause  spontaneous  combustion. 

Uses. — It  is  used  largely  as  an  oxidizer.  It  is  used  for  bleaching, 
in  dyeing  shoe  leather  and  for  coloring  wood  a  deep  brown,  for  purify- 
ing ammonia  and  carbon  dioxide.  It  is  used  to  some  extent  in 
medicine,  especially  as  a  local  disinfectant  and  germicide.  It  is  an 
important  reagent  in  analytical  chemistry.  It  is  estimated  that  over 
50  per  cent  of  the  domestic  production  of  potassium  permanganate 
during  the  war  was  used  in  the  manufacture  of  saccharin. 

Manufacture. — ^The  usual  method  of  manufacture  is  to  mix  a 
solution  of  potassium  hydroxide  with  powdered  manganese  ore  and 
potassium  chlorate  or  potassium  nitrate,  evaporate  to  dryness,  and 
fuse  the  residue  until  it  becomes  pasty.  This  forms  potassium  man- 
ganate,  which  is  then  dissolved  in  water  and  treated  with  sulphuric 
acid,  chlorine,  or  carbon  dioxide.  On  evaporation  the  permanganate 
crystallizes. 

Another  method  which  is  used  in  this  country  is  to  fuse  manganese 
ore  with  caustic  soda,  producing  sodium  manganate.  This  is  oxi- 
dized electrolytically  to  sodium  permanganate  and  caustic  soda. 
This  solution  is  then  treated  with  carbon  dioxide,  forming  soda  ash. 
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which  crystallizes  on  evaporation,  leaving  the  sodium  permanganate 
in  solution.  The  sodium  permanganate  is  now  treated  with  a  pota- 
sium  salt,  preferably  the  carbonate,  which  produces  the  pota^^ivm 
permanganate.  This  is  separated  by  crystallization.  Sodium  pir 
manganate  crystallizes  very  poorly. 

Domestic  jyroductiim. — ^Prior  to  the  war  there  was  no  production  o^ 
permanganate  of  potash  in  this  country.  The  shutting  off  of  import> 
the  demands  for  war  purposes,  and  the  large  demand  for  the  mar:  :- 
facture  of  saccharin  have  greatly  stimulated  the  industry  in  the  Uni:  . 
States.  Several  firms  manufactured  permanganate  of  potash  in  tL: 
country  during  the  war.  In  1918  there  were  nine  producers  an:i 
their  output  was  562,416  pounds.  Of  this  quantity  530,837  poucL.^ 
were  sold  for  $922,746. 

Imports. — In  1914  the  imports  of  potassium  permanganate  werr 
1,351,855  pounds,  nearly  all  of  which  came  from  Germany,  but  bv 
1916  they  had  fallen  to  208,979  pounds,  and  in  1917  to  5,695  pound* 
In  1918  the  imports  were  43,826  pounds.  Some  was  imported  froa 
Japan,  but  when  the  prices  fell  these  imports  were  reduced,  as  Japan 
was  not  able  to  export  to  this  country  at  the  lower  prices. 

Imports  for  consumpivm. 

P0TV31,  PERM  VX.IAVATE  OF. 


Floral 
y*tf. 

Rate  of  duty. 

Quantity. 

Vahie. 

T^'ty 
collected. 

Vahie 

per 

unit  of 

quantity. 

poni"  ■•?». 
ra:e. 

1909 

25  p*r  cent 

Pounds. 
.=i«;'i.2l5 

a3s,  I  -.9 

432.937 

357.3fVi 

75.  lYO 

1.270.  .-95 

1.030  .-^04 

20>.  97y 

5.r95 

43.  <-2rt 

IS. 107 

»40. 572 
3S.479 
44, 135 
29.^32 
25.314 
5.1V.9 
R.5,796 

5*'..  146 

9,391 

10^.104 

43.S30 

$10,143 

9.fil9 

11.033 

7,4<3 

6,32^ 

1.317 

12, 7fi.5 

10.393 

2,0'^9 

50 

43S 

181 

iao6.s 

.067 
.0P9 
.069 
.071 
.070 

.w: 

,076 
.2ti9 
l.M 
2.42 
2.42 

Per  erv 

1910 

do 

1"  \ 

19'1 

do 

•'.'.  , 

1912 

do 

'•   , 

19'3 

do 

<■"  . 

19M 

do 

r-    . 

1914 

1  cent  per  Dound 

u  - 

1915 

1916 

do 

do 

1-  •" 

1917 

do 

•i 

19H 

do 

.4 

1919 

do 

.4 

POTASSIUM   SULPHATE. 


Description  and  vses. — Potassium  sulphate  in  the  pure  state  fonn> 
well-defined  crystals  which  are  soluble  in  water  and  have  a  bittr: 
taste.  It  is  used  principally  in  the  crude  form  as  a  fertilizer.  It  i? 
also  used  for  the  production  of  potassium  carbonate  by  the  Leblan 
process  and  in  the  manufacture  of  potash  alum.  Some  is  used  by 
glass  works. 

Manvfacture. — ^Lar^e  quantities  of  potassium  sulphate  are  mann- 
factured  from  kainite  in  Germany  near  Stassfurt.  Kainite,  which  k 
a  double  sulphate  of  potassium  and  mn^esium  containing  magnesiuio 
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bhloride,  is  dissolved  in  water,  and  on  concentrating  this  solution  a 
mixed  sulphate  of  potassium  and  magnesium  separates.  This,  when 
treated  with  potassium  chloride,  forms  potassium  sulphate  and 
magnesium  chloride.  The  potassium  sulphate,  being  the  less  soluble, 
cr\-stallizes  on  evaporating  the  solution. 

Potassium  sulphate  may  also  be  made  by  treating  potassiimi 
chloride  with  sulphuric  acid.  In  this  way  hydrochloric  acid  is  also 
produced. 

Domestic  produ/^tion, — In  1918  the  domestic  production  of  sulphate 
of  potash  was  6,897  tons  of  crude  salts  containing  3,294  tons  of  actual 
potash  (KjO). 

Imports. — Prior  to  the  war  all  of  that  consumed  in  this  country  was 
imported  from  Germany,  but  there  have  been  no  imports  from  there 
since  1915.  The  total  imports  in  1914  were  45,139  tons,  but  had 
dropped  to  661  tons  in  1917,  the  greater  part  of  which  came  from 
Japan.     In  1918  only  135  tons  were  imported, 


Fiscal  year. 


1909. 
1910. 
1911. 
1912. 
1913. 
1911. 
1914. 
1915. 
1916. 
1917. 
IVIK. 
1919. 


Imports  for  consumption, 

POTASH,  SULPHATE  OF,  CRUDE  OR  REFINED. 


Rate  of  duty. 


Free.. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

.....do. 
....do. 


Quantity. 


Tons. 

27,239 

37,933 

47,411 

45, 134 

42,  S77 

7.596 

37,3S9 

21,705 

2,427 

656 

136 

137 


Value  per 

Value. 

unit  of 

quantity. 

$1,148,607 

$12. 17 

1,399,915 

36.90 

1,952,370 

41.15 

1,853,236 

41.05 

1,79S,369 

41.91 

315,029 

41.47 

1,572,162 

42.06 

1,071.623 

49.37 

197,808 

81.. 'iO 

20,538 

31.30 

19,8:i7 

145.86 

23,304 

170. 10 

Imported  from— 


Germany 

Neiherliinds 

I  nite<l  Kin;:dom. 

Beleitim 

All  others 


Total. 


Imports  by  countries. 

POTASH,  SULPHATE  OF. 
[Free.] 


1909 


Tons. 


26,923 


25 
206 
136 


27,290 


Value. 


$1,132,396 


1,190 

10,  .309 

4,711 


1910 


Tons. 


37,9S7 

88 

135 


270 


Value. 


$1,392,902 
4,0H2 
7,255 


7,9'.)5 


1911 


Tons. 


46,960 

100 

300 

31 

50 


1,1J8,606J  38,480 


1,112,231 


47,441 


Value. 


$1,927,504 

3,076 

17,787 

1,710 

2,291 


1,952,368 
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[Free.] 


Imported  Irom^ 

1912 

1913 

1914 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Vahn. 

nermi»ny-Tr  ..^^  ., 

43,881 

508 

62 

25 

11,802,731 

18,630 

4,093 

1,382 

42,696 

$1,751,661 

43,993 

221 

915 

10 

tl,827.7iy 

Netherloiids 

11    f.NS 

United  Kinedom 

57,  sr 

BeI'dum 

49 

1,824 

4<v 

A 11  others 



Total 

44,476 

1,826,836 

42,745 

1,753,485            45,139 

1 

1,887,:« 

Imported  from— 

1915 

1916 

1917 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Vahif. 

Germany 

18,973 

1,274 

54 

206 

1,345 

S842,134 

70,403 

3,126 

9,710 

146,388 

Netherlands 

,,.,...^....1 

United  Kimrdom 

Belgium 

All  others 

2,423 

$i97, m 

661 

120,^^ 

Total 

21,852 

1,071,761 

2,423 

197,808 

661 

20,^ 

0 

Imported  from— 

1918 

1919 

Tons. 

Value. 

Tons. 

Valttt. 

Qermnny 

Netherlands 

U  ni  ted  k.incdom 

All  others 

Total 

135 

S19,837 

137 

t23.304 

KELP. 


Description. — ^The  name  kelp  was  originally  applied  to  the  ash 
obtained  by  burning  seaweed.  This  was  recovered  for  its  soda  and 
iodine  content.  The  illame  has  now  been  extended,  especially  in  the 
United  States,  to  apply  to  the  weeds  themselves,  especiaDy  those  which 
may  be  made  to  yield  potash,  iodine,  and  other  valuable  products. 

Uses, — Kelp  is  used  principally  for  the  production  of  potash  salts 
and  iodine,  though  other  valuable  products  may  be  obtained.  Some 
of  these  are  acetic  acid,  butyric  acid,  propionic  acid,  and  acetone. 
It  is  reported  that  a  process  has  been  devised  for  obtaining  alcohol  in 
large  quantities  from  kelp.  Dried  and  groimd  kelp  is  sometimes  used 
directly  as  a  fertilizer. 

Domestic  production. — ^Very  little  kelp  was  utilized  in  this  country 
before  1914,  but  the  shortage  of  potash  salts,  due  to  the  war  in  Europe, 
caused  the  utilization  of  large  quantities  of  seaweed  along  the  Pacific 
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M)ast.  A  number  of  plants  started  up  for  the  manufacture  of  potash 
ind  other  products  from  kelp  and  at  least  one  of  them  had  a  capacity 
)f  close  to  1,000  tons  of  fresh  kelp  per  day. 

Many  of  these  plants  have  already  shut  down  and  the  remamder 
)robably  will  be  compelled  to  if  the  price  of  potash  goes  down  to 
inN-where  near  what  it  was  before  the  war. 

Imports. — Some  kelp  has  been  imported  but  the  inlports  have  been 
'ery  small  and  irregular. 

XAiNrrB. 

Description. — ^Kainite  is  a  natural  product  which  occurs  in  the 
arge  salt  deposits  of  Europe.  It  is  a  complex  salt  consisting  of  the 
ulphate  of  potash  and  the  sulphate  and  chloride  of  magnesia  and  the 
ruter  of  crystallization.  The  commercial  kainite  contains  at  most 
»iily  about  70  per  cent  of  the  mineral.  When  heated  with  water 
tader  pressure,  it  decomposes  into  a  double  sulphate  of  potassium 
nd  magnesiimiy  potassium  chloride,  and  magnesium  chloride. 

Uses. — ^Kainite  is  used  in  the  crude  state,  without  any  treatment 
ixcept  grinding,  as  a  fertilizer.  Some  of  it  is  also  used  for  the  pro- 
uction  of  potassium  sulphate. 

Domestic  production. — ^The  United  States  produces  no  kainite,  all 
hat  is  used  being  imported. 

Imports. — ^There  have  been  no  imports  since  1916.  All  the  kainite 
tnported  came  from  Germany.  In  1914  the  United  States  imported 
41,846  tons.  The  imports  have  since  decreased  until  in  1916  only 
4  tons  were  imported. 

Imports  for  consymptum, 

KAINITE.1 


Fiscal  year. 

Rate  of  duty. 

Qnantity. 

Value. 

Value 

Vtr 

unit  of 

quantity. 

09    

Fred 

344,625 
470,241 
586,474 
479,817 
466,184 
526,112 
79,124 
64 

11,974,165 
2,268,363 
2,637.105 
2.400..')89 
2,149.689 
2,679,619 
444,996 
1,79.1 

S5.73 

10        

do 

4.82 

11        

do 

4.40 

12 

do 

6.00 

13 

do 

4.61 

14 

do 

4.90 

15        

do 

5.62 

16 

do 

28.04 

17                

do 

18               

do 

>  Entered  In  1000  as  "iOestflte,"  kyanlte,  or  cyanite,  and  kainite. 
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ManufcLcture. — It  is  produced  by  a  partial  purification  of  natural 
products  and  is  essentially  a  mixture  of  potassium  chloride,  magne- 
;iiini  sulphate,  and  sodium  chloride. 

Manure  salt  is  sold  in  two  grades,  the  ''single  manure  salt,"  sold 
)n  a  basis  of  20  per  cent  K,0,  and  the  "double  manure  salt,"  sold  on 
i  basis  of  48  per  cent  K,0. 

Imports. — ^Imports  of  manure  salts  during  the  calendar  year  1913 
iraounted  to  223,687  tons,'  valued  at  $2,245,509,  but  have  fallen  off 
apidly  since  then,  so  that  during  the  fiscal  year  1918  the  imports 
^ere  only  225  tons,  valued  at  $9,047. 


ImporU  by  countr%e$. 

MANURE  SALTB.a 

[Free.] 


Imported  from— 

s 

1911b 

1912 

1913 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

ermany 

738,947 

$3,888,164 

191,242 
374 

$1,788,783 
2,300 

168,843 

1,300 

11 

1,648 

$1,765,007 

11,982 

811 

'ethnrlandli 

niied  kingdom 

1,308 
137 

10,824 
3,316 

11  others,  r. 

1,122 

22,988 

26,258 

Total 

740,392 

3,902,304 

192,738 

1,814,071 

171,802 

1,794,058 

Imported  from— 

1914 

1915 

1916 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

ftmnny 

256,703 

2,247 

1,875 

617 

12,696,671 
19,805 
36,715 
14,050 

60,285 

2,442 

2,736 

599 

$650,749 
40,636 
49,701 
19,613 

Afhflrlftnds,  „»... - 

nited  Klnedom 

2,270 

$41,785 
40 

11  others 

Total 

261,342 

2,767,241 

66,062 

760,699 

2,271 

41,825 

Imported  f rom— 

1917 

1918 

1919 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

grmany 

etherlands 

oited  Kingdom 

324 

17,794 

190 

$8,872 

U  others.. T 

Total 

324 

7,794 

190 

8,872 

1 

a  Included  in  "AU  other  fertilizers"  in  1910. 


*  "  Manure  salts  and  kainit. " 


*  Figures  frpm  Mineral  Resources,  1917. 
479°— 20 ^13 
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CEBTAIN  MIKEBAL  INDUSTRIES. 


Imports  fcfr  contumpticn. 

MANURE  SALTS  (INCLUDING  DOUBLE  MANURE  SALTS). 

[N.  8.  p.  1] 


Fiscal  year. 


1910. 
1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 


Rate  of  duty. 


Free. . 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 


Quantity. 


Tom, 

90,933 

109,105 

185,682 

172.556 

200,976 

66,411 

2,278 

324 

225 


Valoeper 

Value 

unitii 

1028,357 

siax 

1,265,867 

7.9 

1,828,426 

IV. 

1,798,773 

10.4. 

2,757,013 

lfi.> 

757,151 

1L4- 

42,368 

16,  fY 

7,T94 

24.K 

9,047 

mt. 

Imports  by  countries. 

POTASH,  ALL  OTHER  SALTS  0F.» 
[Dutiable.] 


Lnported  from— 

1911 

1912 

imz 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Germany 

T'nitwl  Ki'^Fdom 

4,271,328 

772,139 

45,386 

8460,888 

67,345 

4,182 

2,000,501 
762,353 
311,018 

$188,250 
50,252 
27,857 

3,464,585 

1,987,180 

411,158 

110,588 

308,633 

121.  c: 

France 

Npthnrlands, .....,-- 

42,  (s: 

10.  *« 

All  others 

561,785 

M,i58 

335,541 

29,880 

2»M3 

Total 

5,650,638 

586,573 

3,409,503 

296,239 

5,282,144 

463Ar 

Imported  from— 

1914 

1915 

1916 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

OermanT ....,^.^r 

2,932,304 

1,924,311 

435.671 

167.649 

315,653 

8258,464 

179,532 

48,300 

19,001 

32,255 

2,765,858 

465,531 

11,533 

584,909 

217,443 

8266,931 

42,310 

1,260 

55,195 

29,893 

143,188 

130 

11,246 

441 

125,294 

fll.4® 

Eni^land 

France 

Netherlands 

All  others 

77,69 

Total 

6,775,588 

537,582 

4,045.374 

305,589 

380,280 

106.  SS 

Imported  from— 

1917 

1918 

m* 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

QermanT.. . . 

^25 

2,800 

11,023 

81.su 

Fnirlaiia 

662 

4,408 

560.0(10 

519.770 

11,738 

1242 

5,510 

18.751 

252,874 

11,598 

14,000 

84,453 

I." 

France. 

3,i^ 

Chile 

Japtin 

1,624,548 
23,606 

782,214 
16,961 

183,889 
34,680 

las.'^' 

All  others 

i.::i 

Total 

1,006,578 

289,975 

1,662,153 

808,627 

347,789 

147.  Ts: 

t  Included  In  all  other  chemicals  in  1909  and  lOlQL 


POTASH. 
WhoUtaU  prietM  of  j)OUah. 

(I>italn>in  OU,  Faint,  and  Dnig  Rapntar.)* 


|P«f  pound.  New  Turk,  spot.) 

ml,  WIS 

iH.l.inj. 

uIt  1,1911 

*pi.io,iBia. 

)w.M,mi 

mi^\9a\'.'.'.'.V^V  "".'.".'.'.'. 


tpt.M.im*"! 


ilk  1,19m 

muBTy'  IB1»." 
nl[,  ntis. 


prlM 
uly.lWS. 
'^^r,  II 


A^ETATi  ot  Pouai. 

[Par  pound,  Hnt  Yak,  ipot.] 

]1WI8,1«S 

tpt.n.ims. 


pr.J,U 

SI:  I! 


L1,f«8.. 


M."!';-::::::;:::::::::: 

iV.iiw 

rQatt.Vnt 

mnuT,  IWO 

prii,nna. 

BiuxBomn  or  Porjin. 

|Pcr  found,  N«r  Tcrk,ipal.] 


BicABBOMAra  or  Potua— Ooo. 


D«o.M,m7.. 
April,  1918.... 

lulr.lSlS 

October,  19IB.. 
Jaouuy,  1919. 

April,  ni«.... 

InV,l«» 

OefoW,  1919.. 
JnusiT,  1910. . 
Apnl,  lUO.... 


pr.^,19ia 

aT3,19ia 

cf.3,I«*. 

m.l.iaiT. 

«.a,inT 

5tI.1917 

<  Vban  axMit  dUa  li  not  ipeolflad.  HW  <l>><>*Mkin  WM  Uk«e  m  «r  •bent  Hw  Ont  o(  tb«  month. 
>»to7BpnoMitsoq. 


BicHBOmn  or  Potarb. 
[Per  pooDd,  Maw  York,  spot.] 


Apr.  1,1911.... 
Id;  1,1913.... 

Sapt.30, 1911... 
Dec  30, 1913. . . 
Mar.  31, 1913... 

lunelO,  1913... 
Btipt.a.lta... 
Dec. »,  1913... 
Mar.  VS,  19U. . . 


Sepl.3T,191i... 

Jao.  1,1918 

Am.  i.  191B, . . . 
My3,lBI0.... 

Oct.  3,  IBIS 

Jan.  1,1917..... 
JiA  i,  1917. . . . 
Oct.  1,1917..... 
Dec.  31.1017... 


lary,  I91B 
II,  1919. . . 

dly.lBlB.... 

icCoher,  1919 
Jsnuar;,  lOn 
April,  I«0... 


Aprtl,<i 


[Per  pound,  New  York,  spot.] 


Apr.  f,  1013.... 

Iifly  1,1913 

Sept.  30, 1011... 
Dec.30, 1913. .. 
Mer.  31, 1913. . . 
June  30, 1913... 
Sept.  ^,1013... 
Sf^t.  K,  19l«.. . 


JuiielS,I9IS... 
Dec.  31,10171.. 
Apr.8,191Ri... 

Ocfober,  lOlRi'.'. 
January,  1919 1. 
April,  19101.,.. 


lanuary'  1930 

April,  ino.. 
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CERTAIN  MINERAL  INDUSTRIES. 


Wholesale  price  of  potash — Continued. 


Caustic  Potash  (88  to  93  )  Psb 
Cbnt). 

[Per  pound.  New  York,  spot.] 

Sept.  27, 1915 

Jan.  3, 1916 

Apr.  3, 1916 

Julys,  1916 

Oct.  2,1916 

Jan.  1,1917 

Apr.  2, 1917 

July  2, 1917 

Oct.1,1917 

Dec.  31, 1917 

Apr.  8, 1918 

JtUy  1,1918 

October,  1918 

January,  1919 

AprU,1919 

Jidy,  1919 

October,  1919 

January,  1920 

April,  1920 :. 

CiTBATE  OF  Potash. 

[Per  pound.  New  York,  spot.] 


Sept.  28, 1914.. 
Dec.  28, 1914.. 
Mar.  29, 1915.. 
June  28, 1915.. 
Sept.  27, 1915.. 
Jan.  3, 1916*. . 
Apr.  3, 1916'.. 
Julys,  1916  •.. 
Oct.2, 1916».. 
Jan.  1, 1917  ».. 
Apr.2, 1917».. 
Jifly2,1917».. 
Oct.  1,1917  «.. 
Dec.  31,  1917  ». 
April,  1918.... 

Jiay,1918 

October,  1918., 
January,  1919. 
April,  1919.... 

Jidy,1919 

October,  1919., 
January,  1920. 
April,  1920.... 


Ctaiods  or  POTAaB,  Bulx.« 
[Per  pound.  New  York,  spot.] 


Jan.  1,1912... 
Apr.  1,1912.. 
Jifiy  1,1912... 
Sept.  30, 1912. 
Dec.  30, 1912. 
Kar.31, 1913. 
June  30, 1913. 
Sept.  29, 1913. 
Dec.  29, 1913. 
Mar.  28, 1914. 
June  29, 1914., 
Sept.  28, 1914. 
Dec.  28, 1914. 
Mar.  29, 1915. 
June  28, 1915. 
Sept.  27, 1915. 
Jan.  3, 1916... 
Apr.  3, 1916.. 
Jifly3,1916.. 
Oct.  2, 1916... 
Jan.  1,1917*. 


SO.  39-10.41 

.65-  .70 

.95  -  1.00 

.83  -  .90 

.85-  .90 

.90-  .95 

.88-  .90 

.84  -  .86 

.85  -  .90 

.83  -  .84 

.834-  -85 

.80-  .81 

. 70  -  .72 

.67-  .70 

.50-  .52 

.35-  .40 

.28-  .35 

.30-  .32 

.31  -  .35 


.69 

-    .70 

.69 

-    .70 

.69 

-    .70 

.69 

-    .70 

.73 

-    .75 

.73 

-    .75 

1.70 

-1.72 

1.70 

-1.72 

1.50 

1.50 

1.54 

-1.56 

1.54 

-1.56 

1.54 

-  1.58 

1.60 

1.60 

1.60 

1.70 

1.78 

2.02 

1.84 

1.84 

1.78 

1.78 

.20- 

.24 

.20- 

.24 

.20- 

.24 

.19- 

.24 

.19- 

.24 

.19  - 

.24 

.19- 

.24 

.19- 

.24 

.19- 

.22 

.19- 

.22 

.19- 

.22 

.22- 

.23 

.25- 

.26 

.18  - 

.25 

.25  - 

.29 

.25  - 

.29 

Not  listed 

.37  - 

.38 

.37  - 

.38 

1.00- 

1.20 

2.25  - 

2.30 

Cyaiode  of  Potash,  Bulk— Con. 

Apr.  2, 1917 

Jmy2,1917 

Oct.  1, 1917 

Dec.  31, 1917 

April,  1918 

July, 1918 

October,  1918 

January,  1919 

Cabbonate  op  Potash,  Calcinsd 
(96  to  98  per  cent). 

[Per  pound,  New  York,  spot.] 

Jan.  2, 1912 

Apr.  2, 1912 

July  1. 1912 

Sept.  30, 1912 

Dec.  30, 1912 

Mar.  28, 1913 

June  30, 1913 

Sept.  29, 1913 

Dec.  29, 1913 

Mar.SO,  1914 

June  29. 1914 

Sept.  28, 1914 

Dec.  28, 1914 

Mai-.  29. 1915 

June  28. 1915 

Sept.  27, 1915 

Jan.  3, 1916 

Apr.  3, 1916 

Julys,  1916 

Oct.  2.1916 

Jan.  1,1917 

Apr.  2, 1917  • 

July  2, 1917" 

Oct.  1, 1917» 

Dec.  31, 1917 

Apr.  1, 1918 

Jidy  1,1918 

October,  1918 

January,  1919 

April,  1919 

Jifly.1919 

October,  1919 

January,  1920 

April,  1920 

Cabbonate  op  Potash,  Calcined 
(80  TO  85  Peb  Cent). 

(Per  pound.  New  York,  spot.] 


Jan.  2, 1912  .. 
Apr.  1,1912.. 
July  1.1912.. 
Sept.  30, 1912. 
Dec.  30, 1912. 
Mar.  31, 1913. 
June  30, 1913. 
Sept.  29, 1913. 
Dec.  29, 1913. 
Mar.  30, 1914. 
June  29, 1914. 
Sept.  28, 1914. 
Dec.  28, 1914. 
Mar.  29, 1915. 
June  28. 1915. 
Sept.  27, 1915. 
Jan.  3, 1916... 
Apr.  3, 1916.. 
Jifly3,1916.. 
Oct.  2, 1916... 
Jan.  1,1917... 


Prices. 


S2.00-C1S 
2.25- 2. 3P 
2.25 -t:<. 

.60-  .:• 

.60-    ." 
.60-    .->' 

.60-  .: 
.60-  .:•■ 


.0425-  -Oir 

.0^5-  .(H7 

.oe5-  .oc^ 

.042.^  .«^r 

.0422-  .or 

.0415-  .'W- 

.0423-  .'*^t• 

.0425-  .Ot' 

.041  -  .041 

.04*  -  .04? 
.!9 

.0725-  .(^ 

.180-  .KV 

.2R    -  15- 

.45    -  .  5j' 
1.10 
.95    -l.flD 
.ft 

.50    -  .6-J 
.70 
.70 
.TO 

.60    -  .SO 

.65    -  .SS 

.65    —  .75 

.  55    — '  .  To 
.40 

.26    -  .2s 

.21     -  .22 
Nomixal 

.35    -  .40 


03i-  .« 

.03{-  .04 

.03j-  .04 

.03i-  .04 

004-  .031 

,034-  .OH 

,084-  .mi 

.034-  .a?.' 

0»t-  .  <?v 

031-  .a;, 

.03-  -fCi, 


06- 
.14  - 

,23  - 
,45- 

.80- 

.38- 


.17 
.14* 

.y^ 

.5»"» 
.9t 
.S3 

.411 


*  Per  cent  not  stated. 

*  90  per  cent. 

*  Not  listed  later  than  January,  1919. 


»Bulk. 

•  Cyanide  mixture. 

■  Nominal. 


POTASH. 
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Wholesale  price  of  potash — Goiitinued. 


Prices. 


ARBOKATE  OF  POTASH,  CALONKD 

(80  TO  85  PSB  CMSsny-Contd. 

pr.2, 1917 

aly2,1917 

ct.  1,1917 

'ec.31,1917 

pr.  1,1918 

Jlv  1,1918 

ctobor,  191« 

iniiarv,  1919 

pril.i919 

ilv,1919 

ctolw,  1919 

muao',  1920 

pril,1920 

HLORATE  or  POTASH.  CRYSTALS. 

[Per  pound.  New  York,  spot.] 


in.  2,1912» 

pr.  1,  1912»... 

Jlyl,  1912  • 

ept.  30, 1912* 

•ec.30, 1912 

tar.  31, 1913 

0116  30,1913 

ppt.29, 1913 

iec.29,1913 

[ar.30, 1914 

0116  29,1914 

»ec.2S,  1914 

[ar.29, 1915 

Line  28, 1915 

ept.  27, 1915 t. 

an. 3, 1916 

pr.  3, 1916 

ilv3, 1916 

ct.2, 1916 

m.  1,1917 

pr.2, 1917 

Jly2, 1917 

ct.  1,1917 

»ec.31,1917 

pr.8, 1918 

Illy  1,1918 

•ctober,  1918 

uii]ar>-,  1919 

pril,1919 

Jly,1919 

•ctober,  1919 

amuary.  1920 

pril,1920 


Carbonate  op  Potash,  Ht- 

DRATED  (80  TO  85  PRR  CENT). 

[Per  pound.  New  York,  spot.] 


sm.  1,1912... 
pr.  1,1912.. 
Jlv  1,1912.. 
ept.  30, 1912. 
►€C.  30, 1912. 
far.  31, 1913. 
line  30, 1913. 
ept.  29, 1913. 
><•<•.  29, 1913. 
Iar.2S,  1914. 
UDe29, 1914. 
ept.  28, 1914. 
far.  29, 1915. 
line  28, 1915. 
«"pt.  27. 1915. 
an.  3, 1916... 
ipr.  3, 1916.. 
uly3, 1916.. 
)ct.2, 1916... 
an.  1,1917... 


SO.  35 -SO.  40 

.45 

.50 

.60-    .55 

.40-    .45 

.38-    .40 

.35-    .38 

.30  -    .32 

. 17  -    .18 

.12-    .14 

.25 

.24  -    .26 

.21  -    .23 


.08^  .09' 

.081-  .09i 

.08i-  .09' 

.08i-  .09 

.08i-  .0^ 

.08i-  .09 

.08i-  .09 

.08h  .09 

.07i-  .07: 

.07i-  .07 

.071-  .07 
.15 

.25-  .30 

.  oO  —      .  vwX 

.34  -    .35 

.45-    .50 

.76 

.53-    .70 

.48-    .70 

.65-    .70 

.60-    .70 

.55-    .75 

.57i-    .60 

.40-    .41 

.41-    .42) 

.39-    .41 

.40-    .41 

.39-    .41 

.40 

.25-    .30 

.20 

.15 

.16 


.03}- 
.03- 

.041 

.04 

.03- 

.04 

.03- 

.04 

.03- 

.04 

.03- 

.04 

.03  - 

.04 

.03  - 

.04 

.034- 

.04 

.031- 

.04 

.031- 

.04 

.22 

.16- 

.17 

.20 

.24- 

.25 

.45- 

.50 

1.15 

.95- 

1.00 

.70 

.66- 

.66 

Carbonate  or  Potash,  Ht- 
DRATED  (80  to  85  Per  Cent— 
Continued. 


Dec.  31, 1917  », 
Apr.  8, 1918».. 

July,  1918 

October,  1918... 
January,  1919. . 

April,  1919 

July.  1919 

October,  1919... 
January,  1920. . 
April,  1920 


Iodide  or  Potash,  Bulk. 
[Per  pound.  New  York,  spot.] 


Jan.  1,1912 

Apr.  1,1912.... 

July  1,1912 

Sept.  30, 1912... 
Dec.  30, 1912... 
Mar.  31, 1913... 
June  30, 1913... 
Sept.  29, 1913... 
Dec.  29, 1913... 
Mar.  28, 1914... 
June  29, 1914... 
Sept.  28, 1914... 
Dec.  28, 1914... 
Mar.  29, 1915... 
June  28, 1915... 
Sept.  27, 1915... 

Jan.  3, 1916 

Apr.  3, 1916.... 
July  3, 1916.... 

Oct.  2, 1916 

Jan.  1,1917 

Apr.  2, 1917.... 
July  2, 1917.... 

Oct.  1,1917 

Dec.  31.1917". 
April,  1918"... 
Jidy,  1918".... 
October,  1918... 
January,  1919. . 

April,  1919 

July.  1919 

October,  1919... 
January,  1920. . 
April,  1920 


Prices. 


Mttriate  or  Potash  (80  to  85  per 
Cent;  Basis,  80  Per  Cent). 

[Per  ton.  New  York,  spot.] 


Jan.  2. 1912.... 
Apr.  1,1912... 
JiDy  1, 1912..., 
Sept.  30, 1912.. 
Dec.  30, 1912. . 
Mar.  31, 1913.. 
June  30, 1913.. 
Sept.  29,  1913.. 
Dec.  29, 1913.. 
Mar.  30, 1914.. 
June  29, 1914.. 
Sept.  2S,  1914.. 
Dec.  2, 1914... 
Mar.  29, 1915.. 
June  28, 1915.. 
Sept.  27.1915.. 
Jan.  3, 1916.... 
Apr.  3, 1916. . . 
JiDyS,  1916..., 
Oct.  2, 1916.... 
Jan.  1,1917.... 


SI.  00 -SI. 25 
1.00  -  1.25 
Nominal. 
.85-  .95 
.85-  .95 
,80-  .90 
.55-  .65 
.29-  .35 
.33-  .35 
.31  -    .32 


2.10 
2.10 
2.40 
2.60 
2.60 
2.60 
2.60 
2.95 
2.95 
2.95 
2.95 
3.15 
3.15 
3.15 
3.15 
3.70 
3.70 
4.30 
3.90 
3.75 
3.45 
2.90 
2.90 
2.90 
3.75 
3.75 
3.75 
3.75 
3.50 
3.50 
3.30 
3.55 
3.35 
3.10 


2.15 
2.15 
2.45 
2.65 
2.65 
2.65 
2.65 
3.00 
3.00 
3.00 
3.00 
3.20 
3.20 
3.20 
3.20 
3.75 
3.75 
4.35 
3.95 
3.80 
3.50 
2.95 
2.95 
2.95 
3.80 
3.80 
3.80 
3.80 
3.55 
3.55 
3.35 
3.60 
3.40 
3.16 


230.00- 
245.00- 
475.00- 
415.00- 
290.00- 
400.00- 
460.00- 


3a06 

38.05 

38.55 

38.55 

38.55 

38.55 

38.55 

38.65 

38.65 

39.07 

39.07 

39.57 

39.67 

160.00 

250.00 

250.00 

500.00 

420.00 

350.00 

420.00 

460.00 


•F.  o.b.  works. 

>*  Carbonate,  hydrated. 


u  Listed  "  Iodine,  potassium. 


n 
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CBBTADT   UINERAL  INDnSTBIES. 
WhoUiaU  prieet  of  potato — Continued. 


MnuTi  or  PorikiB  (80  to  8S  pib 
cent;  Basis,  90  Pmrn  CiHT)— Cod. 

Apr.S.lBIT 

Ji^  3,11)17 

Dtii  A,  mi y////^' """.'." '.'.,'.'. 

April,  19IB 

July  1,11118 

Oofobn.  igts 

luuiMrj,  1919 

April.  WW 

lnl7,191B 

OetobH,  1919 

Jtotury,  1920 

April,  I^ 

ICoBun  or  PoTuH  (HnmauH.  et 
Pk>  Cint:  Bun,  80  Pkb  Cint). 

|P«r  ton,  Naw  York,  ipot.) 

Ju.  3, 1913. 

Ji5ri,'m2.v.;";";:i;;;i;;'i" 

s>pt.io,mi 

Dm.  30,1911 

Mw.ai  --1 ::::::;::::: 

DtcX      

Mai.X         I 

B»pta     s"..;;;."";;::;:;;;;" 

Jmi.3,  

ffij     :;:::::::::::::: 

Orf.I,  

•ZX     :::::::::::;::::::::::; 

JiflTa, 

Ooi.l,l»i7 

D«c.Sl,1917 

iSj  ii  lns,'.'.l'.'/^v^v^'^l'.'.'.'.'.'.'. 

Oefober,  1918 

Jiniarr,  1919 

April,  1919 

JiaV,lRI9 

October,  1919 

JUIIIUT,  ISM 

April,  1B30 

Udkiate  or  Potass  (Uimikitk,  98 
Pk»  Ckkt;  Bash,  80  PiR  ClKT). 

[Per  ton,  New  York,  ipot.) 

Ian.  1,1912. 

Apr.  1,1913 

Jiajr  1,1912. 

Sept. ao,  1913. 

Dec.  30. 1912 

M»r.3i,iei3 

Jnik«30,l»13 

Sept.  »,  1913 

Dm.  »,  1913 

Ifw.  30, 19U 

}>uie2g,  1914 

Sept.  38, 1914. 

Dw.:S,19H 

Ibr.  39,  IVIS 

Btpt.2i,lm.'.y^"v//^'.'.'.'.'.l'.'.'.'. 

Jm.  »,1B10. 

Apr.  3,1916 

Jiffy  »,W1A...; 


ias.0O'««sa.D0 

ssaoo-aookoo 

338.00-3(0. 00 

310.00 

3U.00-3U.aO 

3«aOO-  310.00 

360.00-  zrs.oo 
33.00 


tt-TK 

4i!3e 

100.00 


300.00-339.0 
300.00-  33S.0 
300.00-335.0 


43U 

41  It 

180.00 

10.00-  2U.00 


UuBun  or  Potash)  Itnrmra, 
88  Pm«  Curr;  Bams,  »  "" 
CSNt}— ContbiiMd. 


FSBMAMaAHATt  OT  POTASH, 

u.  s.  p. 
(Per  pound.  New  iTork,  spot.] 


Apr.  f,  1913 

luV  1,1913--.. 
Sept.  So,  1013- . 
Dec.  30,  1013.-. 
Hu-.  31,  1913.... 
June  30,  1913... 
3ept.  a,  1913... 
Dm.  IB,  1913... 
Mu.  38.1914... 
Juli*39,  I9H... 
Sept.  a,  1914.. . 
Dm.  »;iB14.  . . 
kUr. »,  1918... 


Jan.  3,  mo. 

Apr.  J,  1910 

Jiay3,19lfl. 

Oct.  a,  mo. 

Jui.l,l91T 

Apr.  II,  1917  1 

JiDy3,1917 

Oci.  1,1917 « 

Dm.  31, 1917 

April  1918 

J^y  1,1018 

October,  1918. 

^^il9... '.'.'.'.'.'.'.'.'.'.'.'.'.'.'. 

J<3y,l9iy 

October,  1919 

J«nmiy,  1930 

April,  two 

Chlo&atk  or  Potash,  PowmBtD. 

[Pw  pound,  New  York,  spot.] 

Jan.  3, 1913 

Jiflyi,'m3.'.'";!!!'.!!!l"!! 

Sept.  30, 1013. 


Mu.  30, 1914... 
June  19, 1014... 
Dm.  38, 1914. . . 
ICv.  29,  lOlS... 
June  38, 1018... 
Sept.  37. 191S... 

Apr',  s',  19I0.'.'.'' 


POTASH. 
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WhoUsale  prices  of  potath — Continued. 


!II2.0KATE     OF     POTASH,      POW- 

DXKBD— Continaed. 

uly  3, 1916 

)ct.  2,  1916 

an.  1, 1917 

ipr.  2, 1917 

uly  2,  1917 

>ct.  1,  1917 

>ec.  31, 1917 

ipril,  1918 

uly,  1918 

>ctober,  1918 

ftnuary,  1919 

Ipiil,  1919 

ruly,  1919 

>ctober,  1919 

anuary,  1920 

ipril,  1920 :;. 


Pbussiate  Of  Potash,  Red. 

(Per  pound.  New  York,  spot.] 

ran.  1,1912 

\pr.  1, 1912 V. 

Iidy  1,1912 

Sept.  30, 1912 

Dec.  90, 1912 

IIar.31, 1913 

June30, 1913 

Sept,  29, 1913 

Dec.  29,  1913 

lCar.28,  1914 

June29,1914 

Dec.  28,  1914 

Har.  29, 1915 

June28,1915 

Sept.  27, 1915 '.'.'.'.','." 

Jan.  3, 1916 

Oct.  2, 1916 

Jan.  1, 1917 

July  2, 1917 

Oct.  1,1917 

Dee,31, 1917 

Apr.  8, 1918 

Jifiy,  1918 

October,  1918 '**" 

January.  1919 

Aprll,Wl9 •** 

JiDy,  1919 

October,  1919 

January.  1920 

Apru,i«» ;;• 


Pbussutb  Of  Potash,  Yellow. 

IPer  pound,  New  York,  spot.] 

Jan.  1. 1912 

Apr.  1, 1912 

Imy  1.1912 

Sept.30,1912 

Dec.  30, 1912 

Mar.31, 1913 '..'.'.'.'.'.'. 

June  30, 1913 

Sept.  29, 1913 ..'/.', 

Dec.  29, 1913 

iUr.28, 1914 

June2»,  1914 

Sept.  28, 1914 ;;*.; 

Dec,  28, 1914 

Mar.  29, 1915 

June  28, 1915 

Sept.  27, 1915 

Jan.  3, 1916 

Apr.  3, 1916 

July  3, 1916 

Oct  2, 1916 

Jan.  1,1917 

lo\Y2,l9n 

Oct.  1,1917 


10.53-10.70 


.48- 
.65- 
.60- 
.55  - 
.57i- 
.40- 
.41- 
.39- 
.40- 
.39- 

.26- 


.70 
.70 
.70 
.75 
.60 
.41 
.42 
.41 
.41 
.41 
.40 
.30 
.20 
.15 
.15 


.26 
.26 
.26 
.28 


.21- 


1.75 
2.50 
2.75 
2.80 
2.65 
2.80 
2.60 
2.30 
2.00 
1.00 
.75 
1.10 
1.00 
1.00 


.30 

.30 

.60 

.32 

.33 

.33 

.33 

.33 

.23 

.21i 

.23 

.55 

.55 

1.25 

2.35 

5.00 

2.00 

3.00 

2.90 

2.95 

3.00 

2.90 

2.70 

2.50 

2.25 

1.25 

.80 

1.20 

1.10 

1.10 


.13^. 

.131 

•m- 

.13i 

.14 

.18- 

.20 

.18- 

.22 

.16i- 

.19 

.16- 

.18 

.151- 

.17 
.13 

.13- 

.13 
.12 

.12*- 

.34- 

.36 

.22- 

.24 

.42- 

.48 

.75- 

.90 

.824- 

.85 

.90- 

1.00 

1.75- 

1.80 

1.20- 

1.30 

.65- 

.75 

.92- 

.05 

1.00- 

1.05 

PBX788IATB  Of  POTASH,  YELLOW- 

pontinued. 

Dec.  31, 1917 

Apr.  8, 1918 

July.1918 

October,  1918 

January,  1919 

April,  1919 

July,  1919 

October,  1919 

January,  1920 

April,  IWO 


Sulphate  of  Potash  (90  to  95 

FEB  cent;  basis,  90  PEE  CENT). 

[Per  ton.] 

Jan.  1, 1912 

Apr.  1, 1912 

July  1,1912 

Sept.  30, 1912 

Dec.  30, 1912 

Mar.  31, 1913 

June  30, 1913 

Sept.  29, 1913 

Dec.  29, 1913 

Mar.  28, 1914" 

June  29, 1914 

Sept.  2«,  1914 

Dec.  28,  1914 

Mar.29, 1915 

June  28, 1915 

Sept.  27, 1915 

Jan.  3, 1916 

Apr.  3, 1916 

Julys,  1916 

Oct.  2, 1916 

Jan.  1,1917 

Apr.2,1917 

July  2,  1917 

Oct.  1,1917 

Dec.  31, 1917 

Apr.  1,1918 

July  1,1918 

October,  1918 

January,  1919 

April,  1919 

July,1919 

October,  1919 

January,  1920 

April,  IKO , 


Prices. 


$1.25-11.30 
1.25-  1.27 
L05-  1.10 
.95-1.00 
.75-  .80 
.50-  .55 
.25-  .30 
.45-  .56 
.36-  .38 
.35-    .38 


46.30 

46.30 

46.80 

46.80 

46.80 

46.80 

46.80 

46.80 

46.80 

47.57 

47.57 

48.07 

48.07 

140.00 

205.00 

205.00-  210.00 

440.00 

325.00-350.00 

275.00-300.00 

275.00-300.00 

275.00-300.00 

275.00-300.00 

275.00-300.00 

300.00 

350.00-400.00 

375.00-400.00 

350.00 

325.00^350.00 

300.00 

225.00 


Double  Manure  Bslt  (48  to  53 
Pes  Cent;  Basis,  48  Pfr  Cent). 

[Per  ton,  New  York,  spot.] 

Jan.  1. 1912 

Apr.  1, 1912 

Julr  1, 1912 

Sept.  30, 1912 

Dec.  30, 1912 

Mar.  31, 1913 

June  30, 1913 

Sept.  29, 1913 

Dec.  29, 1913 

Mar.  29, 1914  ".... 

Juno  29, 1914  »< 

Sept.  28, 1914 

Dec.  28, 1914 

Mar.  29, 1915  >< 

June  28, 1915  »< 

Sept.  27, 1915 

Jan.  3, 1916 ^ 

Apr.  3, 1916 

July  3, 1916 

Oct.  2, 1916 

Jan.  1. 1917 

Apr.2,1917 

July  2, 1917 

I  Oct.  1, 1917 


u  Nominal. 
1*  In  bap. 


1.25 

M  In  bags. 

»  Nominal  from  October,  1917,  to  April,  1920. 


0») 


24.45 
24.45 

24.95 

24.95 

24.95 

24.95 

24.96 

24.96 

24.95 

25.04 

25.04 

25.54 

25.54 

55.00 

57.00 

105.00 

105.00 

105.00 

105.00 

105.00 

105.00 

105.00 

105.00 
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CERTAIN   MINERAL.  I2n)USTRI£S. 


Wholesale  prices  of  potash. 


Manurb  Salt  (Minimum,  20  Pee 
Cent  K|0  in  Buije). 

[Per  ton,  New  York,  spot.] 


Jan.  1. 1912.... 
Apr.  1,1912.. 
Julv  1,1912... 
Sept.  9),  1912. 
Dec  30. 1912.. 
Mar.  31,1913. 
June  30. 1913. 
Sept.  29, 1913. 
Dec.  29,  1913.. 
Mar.  28. 1914.. 
June  29. 1911. 
S«pt.  28,  1914. 
Dec.  28.  1914 . . 
Mar.  29. 1915. 
June  28. 19!5. 
Sept.  27, 1915. 
Jan.  3, 191fi... 
Apr.  3, 1916.. 
Julv  3, 1916... 
Oct.  2,l91ft... 
Jan.  1. 1917... 
Apr.  2, 1917". 
Jul?  2, 1917... 
Oce.  1, 1917... 


Habd  Salt  (Minimum,  14  Per 
(Dent  1C,0  in  Bulk). 

[Per  ton,  New  York,  spot.] 


Jan.  1. 1912... 
Apr.  1,1912.. 
Jiilv  1.1912... 
Sept.  30, 1912. 
Dec.  30, 1912. 
Mar.  31,1913. 
June  30, 1913. 
Sept.  29, 1913. 
Dec.  29, 1913. 
Mar.  28, 19H. 
Jtuie29, 1914. 
Sept.  28,  1914. 
Dec.  28, 1914. 
June  28. 1915. 
Sept.  27, 1915. 
Jan.  a,  1918... 
Apr.  3, 1916.. 
Julys,  1916... 
Oct.  2, 1916... 
Jan.  1,1917... 
July  2, 1917... 
Oc£.  1, 1917... 


$13  30 

13.30 

^        13.50 

13.50 

13.50 

13.50 

13.50 

13.50 

13.50 

13.58 

13.58 

13.78 

13. 7K 

27.00 

50.00 

60.00 

60.00 

$50. 00-  60.00 

50.00-  60.00 

60.00-  60.00 

50.00-  60.00 

50.00-  60.00 

50.00-  60.00 

0») 


Kainite    (Minimum,    12.4    Per 
(3ent  k,0  in  bulk). 

[Per  ton.  New  York,  spot.] 


Jan.  1,1912... 
Apr.  1,1912.. 
July  1,1912... 
Sept.  30, 1912. 
Dec.  30,  1912. 
Mar.  31, 1913. 
June  30,  1913. 
Sept.  29, 1913. 


40.00- 
40.00- 
40.00- 
40.00- 
40.00- 
40.00- 
40.00- 
40.00- 
(i») 


10.65 
10.65 
10  85 
10  85 
10  85 
10  85 
lO  85 
10.85 
10  85 
10  87 
10.  S7 
11.07 
11.07 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 


KAiNm    (Minimum.    12.4 
Cent  KtO  or  Bulk)— Contd 


Dec.  29, 1013. 
Mar.  28, 1914 . 
June  29. 1914. 
Sept.  28,  1914. 
Dec.  28,  1914. 
Sept.  27,  191.'>. 
Jan.  3,  1916... 
Apr.  3,  1916.. 
July  3,  1916... 
Otft.  2, 1916... 
Jan.  1,  1917... 
Julv  2, 1917... 
Oct.  1,  1917... 


Saltpeter,  C^ude.m 
[Per  poun^l.  New  York,  spot] 


Jan.  1.1912... 
Apr.  1,1912.. 
July  1, 1912... 
Sept.  30. 1912. 
Dec.  30, 1912. 
Mar.  31, 1913. 
June  30, 1913. 
Sept.  29, 1913. 
Dec.  29, 1913. 
Mar.  30,  1914. 
June  29, 1914. 


Saltpeter,  Retined. 
[Per  pound,  New  York,  spot.] 


8.25 
8.25 
8.45 
8.45 
8.45 
8.45 
8.45 
8.45 


Jan.  1, 1912 

.\pr.  1, 1912 

July  1, 1912 

Sept.  30, 1912 

Dec.  30, 1912 

Mar.31, 1913 

June  30, 1913 , 

Sept.  29, 1913 

Dec.  29, 1913 

Mar.  30, 1914 , 

June  29, 1914 

Sept.  28, 1914 

Dec.  28, 1914 : 

Mar.  29, 1916 

June  28, 1915 

Sept.  27, 1916 

Jan.  3, 1916 

Apr.  3, 1916 

July  3, 1916 

(>ct.  2, 1916 

Jan.  1. 1917 

Apr.  2, 1917 

July  2, 1917 

Dec.  31, 1917 

Apr.  8, 1918 

July,  1918 w 

October,  1918 

January,  1919 

April,  1919 

July, 1919 

(;ctobcr,  1919 

January,  1920 

-Vpril,  1920 


|S-<' 

s.* 

»>.,». 

v  » 

X     . 

t4aQ0- 

3'.. 

4a  00- 

.<•. » 

40.00- 

i-  » 

40.00- 

.V   . 

4000- 

.V   » 

40-00^ 

'»'.  1 

4000- 5a.a 

0*) 

.04*-  .n* 


.04f- 
.04J- 


.04*- 
.04i- 


.04f- 
.04j- 
.05- 
.05- 
.05}- 
.06^ 
.05i- 


OH- 

.04i- 
.09- 
.07- 
.09|- 
.15^ 
.18- 
.35- 
.35- 
.29h 
.28- 
.31- 
31- 
31  - 

(»') 

,31- 

31  - 

31  - 

,31  - 

,21  - 

,16- 

14i- 

14|- 

14}- 


.1- 
.(r 

.05 


.06 
.OS 

.0&: 

•  fr*. 
.fr. 

.>•" 

.03; 

.10 

.Oft 

.10: 

.1-^! 
.Si 

.»• 
.35 

.3^ 

.31j 

•  Mi 

.1" 


M  In  bnjro. 

w  Nomiuil  Irom  October,  1917,  to  April,  1920. 


M  Not  listed  since  1914. 
t7  Not  listed. 


POTASH. 
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Rates  of  duty  on  individtial  salts. 

POTASH,  BICARBONATE  OF,  REFINED. 


Act  of— 


Para- 
graph. 


Tariff  classification  or  doscrlption. 


RaUs  of  doty,  spedflc 
and  ad  Talorem. 


3S3. 

m. 

»7. 

no. 
us. 


73 

78 

60 

3 

3 

64 


Potash,  bicarbonate  of,  or  snpercarbonate  of,  and  salera- 

tus,  calcined  or  pearl-ash 

All  chemical  compounds  and  salts,  n.  s.  p.  f 

do 


..do. 


All  chemical  compounds,  mixtures,  and  salts,  n.  s.  p.  f..., 
Potash,  bicarbonate  of ,  refined 


H  cents  per  pound. 

25  per  cent  ad  YalorwiL 

Do. 

Do. 

Do. 
i  cent  per  pound. 


POTASH,  CARBONATE  OF,  CRUDE  (OR  BLACK  SALTS). 


63 
685 
505 
M4 

665 
580 


Potash:  crude,  carbonate  of,  or  fused 

Potash,  crude,  carbonate  of,  or  "black  salts" 

do.i 

Potash,  crude,  or  ''black  salts  ";  carbonate  of  potash,  crude 
or  renned. 

.....do 

Potash,  crude,  or  "black  salts'';  carbonate  of. 


20  per  cent  ad  Talorem. 
Free. 

Do. 

Do. 

Do. 
Do. 


POTASH,  CHLORATE  OF. 


64 
685 
595 
63 
61 
64 


Potash,  chlorate  of. 
Chlorate  of  potash. . 

do 

Potash,  chlorate  of. 
Chlorate  of  potash.. 
Potash,  chlorate  of. 


3  cents  per  pound. 
Free. 

Do. 
2i  cents  per  pound. 
2  cents  per  pound, 
i  cent  per  pound. 


POTASH,  CHROMATE  AND  BICHROMATE  OF. 


48 
49 
69 
54 
62 
60 
64 


Chromate  of  potash 

Bichromate  of  potash 

Potash,  bichromate  and  chromate  of. 

do 

.....do 

do 

Potash,  chromate  and  bichromate  of. 


8  cents  per  pound. 

Do. 

Do. 
25  per  cent  ad  valoreuL 
3  cents  per  pound. 
2\  cents  per  pound. 
1  cent  per  potmd. 


POTASH,  CYANIDE  OF. 


92 


76 
60 
66 
64 
580 


All  chemical  compounds  and  salts,  by  whatever  name 
known,  and  not  specially  enumerated  or  provided  for  in 
this  act. 

All  chemical  compounds  and  salts,  n.  s.  p.  f 

.do. 


Cyanide  of  potassium. 

do 

Potash,  cyanide  of 


25  per  cent  ad  valorem. 


Do. 
Do. 
12|  per  cent  ad  valorem. 

Free. 


POTASH,  HYDRATE  OF. 


20  per  cent  ad  valorem. 
1  cent  per  pound. 
Free. 

Do. 

1  cent  per  pound. 
Free. 

1  cent  per  pound. 
Free. 


Cau^c  potash  (no  specific  provision  for  hydrate  of  potash) . 

Potash,  caustic  or  hydrate  of,  refined,  in  sticks  or  rolls 

Caustic  potash,  or  hydrate  of,  not  inclnding  refined,  in 
.  sticks  or  rolls. 

(Caustic  potash,  or  hydrate  of,  including  refined,  in  sticks 
or  rolls. 

Potash,  caustic  or  hydrate  of,  refined,  in  sticks  or  rolls 

Potash,  hydrate  of,  or  caustic  potash,  not  including  re- 
fined, in  sticks  or  rolls. 

Caustic,  OT  hydrate  of  potash,  refined,  in  sticks  or  rolls 

Potash,  hydrate  of,  or  caustic  potash,  not  including  re- 
fined, in  sticks  or  rolls. 

Where  there  is  less  than  60  per  cent  of  caustic  potash 
or  more  than  10  per  cent  of  soda,  dutiable  as  chemical 
mixture  or  combination  of  alkalies  under  paragraph  3. 
(Dept.  Order,  T.  D.  32440.) 

Potasn,  hydrate  of,  when  not  containing  more  than  15  per 
cent  of  caustic  soda. 

Potaitfi,  hydrate  of,  when  containing  more  than  15  per 
cent  of  caustic  soda  is  not  specifically  provided  for  and 
falls  within  paragraph  5  for  chemical  compounds  or 
salts,  n.  8.  p.  L 


Da 
15  per  cent  ad  valorem. 


Carbonste  of  potash  was  held  under  the  act  of  1894  to  include  both  the  impure  and  refined.     (T.  D. 
90,  G.  A.  3604;  19067,  O.  A.  4087;  following  United  States  o.  Giese,  83  Fed.,  60l) 


202 


CERTAIliir  MUTERAIi  mDTJSTRIES. 


Ratei  of  duty  en  vndmdwd  M2(i~-0ontiniied. 

POTASH,  HYDBIODATB  OF. 


▲elof~ 

PVft- 

gnph. 

Tariff  filiiMmrttion  or  dftcriptton. 

fialM  of  dntr,  ^scttt 
andadvamiB. 

ims 

66 

71 
65 

64 

62 

6 

Potash,  hydriodfttt 

89  oasts  a  pouwd. 
Da 

1800 

do 

1M4 

do 

tf  ooBtsapoiiBd. 
Da 

1897 

do 

1900 

do 

Da 

1013 

Allchemieal  and  mtdidnal  oorapoondB,  proparatlons.  mix- 
turw  and  salts,  and  combinatioiu  tbaraoC,  a.  s.  p.  L 

If  pv  oant  ad  valoriB. 

POTASH,  lODATE  OF. 


1883 

66 
71 
56 
64 
62 
5 

Potash,  iodate 

n  oenti  par  pound. 
Da 

1800 

do 

1894 

do 

26  cents  par  pound. 
Da 

1807 

do 

1909 

.  ....do..... ................................................ 

Do. 

1913 

torts  and  salts,  and  combinations  thereof,  n.  s.  p.  f. 

16  per  cant  ad  valore. 

POTASSIUM  IODIDE. 


1883 

66 
71 
66 
64 
62 
88 

Potash,  iodide 

60  cents  per  poiml 
Da 

1880 

do.. 

1894 

do 

26  cents  per  pound. 
Da 

1887 

do 

1900 

do 

Do. 

1913 

Potassiam  Iodide 

15  cents  per  poond. 

POTASH,  MURIATE  OF. 


1883 

637 
686 

686 
644 
666 
680 

Potash,  muriate  of 

Free. 

1880 

Muriate  of  potash 

Da 

1894 

do 

Do. 

1897 

do 

Da 

1908 

.....do..... ................................................ 

Do. 

1913 

Potash,  muriate  of 

Da 

POTASH,  NITRATE  OF,  CRUDE. 


1883. 
1880. 
1894. 
1897. 
1909. 
1913. 


68 
686 
606 

644 
656 
680 


Potash,  nitrate  of,  or  saltpeter,  crude . 
Nitrate  of  potash,  or  saltpeter,  crude. 

do 

do 

do 

Potash,  nitrate  of,  or  saltpeter,  crude. 


1  cent  par 
Free. 

Do. 

Do. 

Do. 

Da 


POTASH,  NITRATE  OF,  REFINED. 

1883 

69 
72 
66 
65 
68 
64 

Potash,  nitrate  of,  or  refined  saltpeter 

1|  osBts  per  pomd. 
1  cent  per  pound, 
i  oent  per  pound. 
Do. 

1890 

Potash,  nitrate  of.  or  saltpeter,  refined 

1894 

do 

1887 

do 

1909 

Nitrate  of  potash,  or  saltpeter,  refined 

Do. 

1913 

Potash,  nitrate  oi.  or  saltpeter,  refined 

17  per  ten. 

POTASH,  PERMANGANATE  OF. 

All  chemical  compounds  and  salts,  by  whaterer  name 
Imown  and  not  specially  enumerated  or  provided  for  in 
this  act. 

Allchemicalcompoundaandsalts,  U.S.  p.  f , 

.....do 

....  .do. 

All  chemical  compounds,  mixtures,  and  salts,  n.  s.  p.  f 

Potash,  permanganate  of 


1883. 


1890. 
1804. 
1807. 
1000. 
1918. 


92 


76 

60 

8 

3 

64 


26  per  cent  ad  Taloree. 

Do. 
Da 
Da 
Do. 
1  cent  per  pound. 
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POTASH,  PBU8BIATB  OF,  BBD. 


Actor-. 


graph. 


TarUf  chtfsiflcatioii  or  dwcriptioii. 


B«tM  0/  duty,  tpedfltf 
sad  ^d  vmiorem. 


883 
890 
894 
897 
909 
1913 

1883 

1890 
894 
897 
.909 
1913 

1883 
1890 

1897 
190!) 
1913, 

t883 

1890 
1804 
1897 

1800 

1913 

1883 
1890 
1894 
1897 
1909 
1913 

1883 
1890 
1894 
1897 
1900 
1913 


M 
73 
67 
66 
64 
64 


Potash,  pruatiEte  of,  red. 

do 

do 

do 

do 

do 


10  cents  per  pomid. 

Do. 
25  per  cent  td  valorem. 
8  cents  per  pound. 

Do. 
2  cents  per  pound. 


POTASH,  PRU8SIATB  OF,  YELLOW. 


67 
7S 
67 
66 

64 
64 


Potash,  pmsstate  of,  yellow. 
do 


.do. 
.do. 
.do. 
.do. 


6  cents  per  pound. 

Do. 
26  per  cent  ad  Talorem. 
4  cents  per  pound. 

Do. 
1}  cents  per  pound. 


POTASH,  SULPHATE  OF. 


70 
685 
505 
644 
655 
680 


Potaaii,  sulphate  of. 

Sulphate  of  potash,  crude  or  refined . 

do 

do 

, ...  .do 

Potash,  sulphate  of 


20  per  cent  ad  yalorem. 
Free. 

Do. 

Do. 

Do. 

Do. 


TARTRATE  OF  SODA  AND  POTABSA  AND  ROCHSLLE  SALTS. 


02 

76 

6 

6 

8 


Soda  and  potassa  tartrate,  or  Eoohelle  salts . . . . 
Tartrate  of  soda  and  potana,  or  Rochelle  salts.. 


.do. 
.do. 


Contalnlns  more  than  00  per  cent  of  bltartrete  of  potash. 
Tartrate  of  soda  and  potassa,  or  Rochelle  salts 

Containing  more  than  00  per  cent  of  bitartrate  of  potash. 
Rochelle  salts,  or  tartrate  of  soda  and  potassa 


3  cents  per  pound. 

Do. 
Scents  per  pound. 

4  cents  per  pound. 

5  oeots  per  pound. 

3  cents  per  pound. 

4  cents  per  pound. 
2i  cents  per  pound. 


KELP. 

1883 

540 
623 
524 
589 

601 
538 

Kelp 

Free. 

1800 

.!^o:v;;:::::::::::::::::::::::::::::::::::::::. ::::;.:. 

Do. 

1894 

do 

Do. 

1897 

do 

Do. 

1900 

do 

DOl 

1913 

do 

Do. 

KAINITE. 


616 
625 
626 
501 
604 
626 


Kyanite  or  cyanite,  and  kainlte. 
do , 


.do. 
.do. 
.do. 
.do 


Free. 

Do. 
Po. 
Do. 
Da 


COX7BT  AND  TREASURY  DECISIONS. 


PBBXANOANATB  OF  POTASH. 


Pennanganate  of  potassa,  used  almost  exclusively  as  a  disinfectant, 
was  held  dutiable  under  the  provision  in  the  act  of  1861  for  ^'all  other 
salts  and  preparations  of  salts  n.  o.  p.  f  •"     (Dept.  Order,  T.  D.  1545.) 
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POTABsnnf. 


Mercbandise  described  as  ''the  elementary  subBtance  known  as 
potassium,  the  metallic  base  of  potash/'  was  held  dutiable  as  ''met&l, 
unwrought."  (Appeal  of  Contanseau  Rapid  Foreign  Express  Co.. 
T.  D.  9324.) 

CTANIDB  OF  POTASSIUX. 

Cyanide  of  potassium  was  held  dutiable  as  a  chemical  salt  not 
derived  from  coal  tar  under  paragraph  60  of  the  act  of  1894,  and  not 
exempt  from  duty  as  a  coal-tar  product  or  preparation  under  pan- 
graph  443.     (G.  A.  3681,  T.  D.  17633.) 

A  mixture  of  cyanide  of  potassium  and  cyanide  of  sodium,  known 
commercially  as  cyanide  of  potassium,  was  held  dutiable  as  cyanide 
of  potassium  imder  paragraph  66  of  the  act  of  1897,  and  not  as  & 
chemical  salt,  the  provision  being  construed  as  not  limited  to  the  pure 
potassium  cyanide.     (G.  A.  4777,  T.  D.  22521.) 

This  decision  was  followed  imder  the  act  of  1909,  notwithstanding 
the  Government's  contention  that  paragraph  3  of  that  act  apphec 
only  to  the  pure  cyanide  of  potassium  used  in  medicine,  as  by  virtue 
of  the  pure-food  law  the  impure  article  is  not  permitted  to  be  labele*] 
or  sold  as  cyanide  of  potassium.  (Abstract  23365,  T.  D.  30645,  fu.- 
lowed  in  Abstract  23693,  T.  D.  30733;  Abstract  24026,  T.  D.  30969 
Abstract  24475,  T.  D.  31165;  Abstract  24568,  T.  D;  31207;  Abstract 
27170,  T.  D. -32031;  Abstract  30514,  T.  D.  32943;  but  not  iii 
Abstract  35678,  T.  D.  34468.) 

An  article  containing  22  per  cent  of  cyanide  of  potassium,  57  per 
cent  of  cyanide  of  sodium,  and  21  per  cent  of  other  substances  wa:^ 
held  on  the  testimony  to  be  commercially  cyanide  of  potassiuir 
within  paragraph  64  of  the  act  of  1909,  and  therefore  dutiable  at  12^ 
per  cent  ad  valorem  and  not  at  25  per  cent  under  paragraph  3  as  a 
chemical  compound,  mixture,  or  salt.  (Abstract  29723,  T.  D.  32823. 
Abstract  30109,  T.  D.  32858;  G.  A.  7571,  T.  D.  34495;  Abstract 
36943,  T.  D.  34933.) 

But  a  substance  composed  of  10  per  cent  cyanide  of  potash  and 
the  remainder  cyanide  of  soda,  classified  as  a  chemical  compound, 
was  held  not  dutiable  as  cyanide  of  potassium.  (Abstract  36046. 
T.  D.  34609.) 

G.  A.  7571,  T.  D.  34495,  supra,  was  also  followed  under  the  act  o: 
1913.     (Abstract  37164.)    • 

GABBONATB  OT  POTASH. 

An  article  consisting  of  carbonate,  sulphate,  and  chloride  of 
potassa,  together  with  insoluble  matter,  containing  more  than  30  per 
cent  of  free  potash  and  constituting  the  crude  carbonate  of  potasli. 
was  held  to  be  different  from  the  black  salts  of  commerce,  which  wa5 
declared  to  be  the  crude  caustic  potash  from  which  the  carbonate  vi 
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)otash  is  made  by  one  process,  whereas  the  caustic  potash  of  com- 
aerce  is  made  by  another  process.  Classification  was  made  under 
he  Reyised  Statutes  as  an  imenumerated  manufactiured  article. 
Pept.  Order,  T.  D.  5096.) 

Merchandise  described  as  ''a  species  of  crude  potash"  was  held 
lutiable  under  the  act  of  1883  as  '^ potash,  crude,"  and  not  exempt 
inder  the  provision  for  '^  aniline  salts  or  black  salts  and  black  tares," 
lot  being  known  in  commerce  as  black  salts  and  admittedly  not  an 
miline  salt.     (Appeal,  T.  D.  8601.) 

Carbonate  of  potash,  crude,  somewhat  advanced  toward  the  con- 
[ition  of  pearlash  and  not  so  crude  or  dark  colored  as  black  salts,  was 
leld  exempt  from  duty  as  crude  carbonate  of  potash  under  the  act 
if  1890  and  not  dutiable  as  refined.     (G.  A.  1249,  T.  D.  12665.) 

Refined  carbonate  of  potash  was  held  exempt  from  duty  under  the 
provision  in  paragraph  695  of  the  act  of  1894  for  ''potash,  crude, 
arbonate  of,  or  'black  salts,'  "  and  not  dutiable  as  a  chemical  salt. 
?he  Government  contended  that  the  word  ''crude"  in  paragraph  696 
lualified  the  phrase  "carbonate  of,  or  'black  salts,'"  and  that  the 
jhrase  "potash,  crude,  carbonate  of,  or  'black  salts' "  covered  only 
•ne  product.  The  Board  of  General  Appraisers  held  that  the  said 
erms  should  be  applied  distributively  so  as  to  provide  for  crude 
)otash,  carbonate  of  potash,  and  black  salts.  Its  view  was  sustained 
>y  the  Circuit  Court  for  the  Southern  District  of  New  York  and  by 
he  Circuit  Court  of  Appeals  for  the  Second  Circuit.  (Dept.  Order, 
\  D.  17380,  17381;  G.  A.  3604,  T.  D.  17430;  U.  S.  v.  Giese,  78  Fed., 
105,  T.  D.  17900;  83  Fed.,  692,  T.  D.  18810;  G.  A.  4087,  T.  D.  19067, 
ivemiling  T.  D.  17027.) 

BICARBONATE  OF  POTASH. 

Bicarbonate  of  potash  was  held  dutiable  under  the  Revised  Statutes 
a  a  medicinal  preparation.     (Dept.  Order,  T.  D.  4117.) 

Bicarbonate  of  potash  was  held  dutiable  as  a  chemical  salt  imder 
>aragraph  76  of  the  act  of  1890.     (G.  A.  648,  T.  D.  11189.) 

CAUSTIC  POTASH.  ! 

Caustic  potash,  or  hydrate  of  potash,  was  held  not  to  assimilate  in 
haracter  and  use  to  pearl-ash  and  to  be  dutiable  as  an  unenumerated 
Jticle  under  the  Revised  Statutes.  (Dept.  Order,  T.  D.  3940. 
/ompare  T.  D.  420,  holding  calcined  potash  or  hydrate  of  potash 
imilar  in  character  and  use  to  pearlash  and  dutiable  accordingly.) 

So-called  caustic  potash,  containing  less  than  60  per  cent  of  caustic 
>otash  or  more  than  10  per  cent  of  soda,  was  held  dutiable  under  the 
ict  of  1909  as  a  chemical  mixture  or  a  combination  of  alkalies  and 
lot  exempt  from  duty  as  caustic  potash.     (Dept.  Order,  T.  D.  32440.) 


POTASH.  207 

aderal  Trade  GommiBBioii,  Report  on  the  fertilizer  induatry,  pp.  104-119,  167-168. 

1916. 

ale,  H.  S.y  The  eearch  for  potash  in  the  desert  basin  region.    Geological  Survey 

Bulletin  530.    Washington,  D.  C,  1913,  pp.  295-312. 

Searles  Lake  potash  deposits.    Miidng  and  Sd.  Press,  Vol.  107,  pp.  56-58. 

July  12,  1913. 

Salines  in  the  Owens,  Searles,  and  Panamint  basins,  southeastern  California. 

Geological  Survey  Bulletin  580,  pp.  251-323.    1915. 

and  Hicks,  W.  B.,  Potash:  Mineral  Besources  1917.    Part  2.    pp.  397-481. 

srman  Kali  Works  (Inc.),  The  Potash  Industry:  A  pamphlet  published  by  the  Ger- 
man Kali  Works,  pp.  35,  39,  40.    New  York,  1916. 

srman  Potash  Syndicate,  The  potash  supply  with  special  reference  to  the  United 
States:  A  pamphlet  published  by  the  German  Potash  Syndicate.    Berlin,  1913. 
snnany.  Supplement  to  Commerce  Reports.    Am.  Ser.  No.  6a,  June  30, 1916;  Am. 
Ser.  No.  6e,  Sept.  9,  1915. 

icks.  W.  B.,  Potash  in  1918.  Mineral  Resources  of  the  United  States,  1918,  Part 
II,  pp.  385-445. 

Bstner,  Paul,  The  Alsace  potash  deposits.  Soc.  Chem.  Industry  Journal,  pp.  291T- 
299T.     London,  Nov.  15, 1918. 

GLcDowell,  C.  H.,  German  and  other  sources  of  potash  supply.  Am.  Inst.  Min.  Eng. 
Bull.  98,  pp.  103-114.    1915. 

eade,  R.  K.,  The  possibilities  of  developing  an  American  potash  industry.    Met.  and 
Chem.  Eng.,  Vol.  17,  pp.  78-87;  Oil,  Paint  and  Drug  Reporter,  Vol.  92,  No.  11,  p. 
14;  No.  12,  p.  50  J;  No.  13,  p.  19;  No.  15,  p.  50  B;  No.  17,  pp.  50  A-50  B.    1917. 
doner,  J.  J.,  and  Jackson,  A.  M.,  Alunite  and  kelp  as  potash  fertilizer.    U.  S.  Dept 
Agr.  Bur.  Soils  Circ.  76.    1913. 

)6dal,  H.  R.,  The  kartel  movement  in  the  German  potash  industry.  Quart.  Jour. 
Economics,  Vol.  28,  pp.  140-190.     1914. 

irrentine,  J.  W.,  The  occurrence  of  potassiiun  salts  in  the  salines  of  the  United  States. 
With  analyses  by  W.  J.  Ross,  R.  F.  Gardner,  A.  R.  Merz,  and  J.  A.  Cullen.  U.  S. 
Dept.  Agr.  Bur.  Soils  Bull.  94.    1913. 

.  S.  Geol.  Survey  Bull.  666  N,  Our  mineral  supplies,  Potash.    1917. 
heeler,  H.  J.,  The  fertilizer  needs  of  the  Unitefl  States.    Quarterly  Jour.  Economics. 
Vol.  32,  pp.  209-237.    1918. 


PYRITES  AND  SULPHUR 


470*'— 20 14  209 


LEGEND 
Red  dots— Districts  that  have  produced 


PYRITES  AND  SULPHUR. 


IWMMART. 

tfPOBTANCE  OF  THE  INDUSTRIES. 

The  only  important  use  for  pyrites  is  as  a  raw  material  in  the 
lanufacture  of  sulphuric  acid,  which  is  necessary  for  the  manufac^ 
ire  of  high  explosives  in  time  of  war,  and  which  is  also  one  of  the 
ost  important  products  of  the  chemical  industry  in  times  of  peace. 
1  the  manufacture  of  sulphuric  acid,  however,  it  is  feasible  and  in 
ost  cases  advantageous  to  use  native  sulphur  rather  than  pyrites, 
iless  pyrites  can  be  secured  at  a  very  much  lower  price  per  unit  of 
ilphur  than  native  sulphur,  which  has  been  the  case  in  the  past. 

^BEIGN   AND  DOMESTIC   RESOURCES. 

Spain  and  Portugal  possess  the  largest  known  deposits  of  pyrites, 
lese  two  coim tries  supply  about  three-fourths  of  the  worid's 
imands.  Spain  is  the  larger  producer  and  Spanish  ore  has  long 
len  considered  the  most  desirable  pyrites  for  sulphuric-acid  manu- 
cture  because  of  its  uniformity  and  high  content  of  sulphur.  It 
}0  contains  a  small  percentage  of  copper  which  may  be  recovered 
a  by-product.  In  fact,  copper-bearing  pyrites  is  used  as  a  copper 
B  in  Spain;  the  residue  left  after  the  copper  is  removed  is  still 
itable  for  the  manufacture  of  sulphuric  acid. 
There  are  extensive  deposits  of  pjrrites  in  the  western  sections  of 
B  United  States.  The  distance  of  these  deposits  from  the  chief 
Qsuming  districts,  which  are  east  of  the  Mississippi  River,  prevents 
3m  from  competing  with  Spanish  pyrites  under  normal  conditions, 
ior  to  the  war  the  domestic  production  of  pyrites  was  about  340,000 
Lg  tons;  about  one-half  of  the  output  was  supplied  by  Virginia, 
oduction  during  the  war  was  greatly  stimulated  by  the  large  war 
mand  for  sulphuric  acid.  The  output  in  1917  and  1918  was  about 
},000  tons,  or  a  35  per  cent  increase  over  the  prewar  production, 
is  increase  has  be^  attained  primarily  by  increased  production 
m  existing  mines  rather  than  from  any  extensive  developments  of 
w  deposits.  As  a  general  rule  the  domestic  product  has  a  lower 
phur  content  than  the  Spanish  ore. 

(MESTic  Supplies. 

Ibout  1,250,000  long  tons  of  pyrites  are  normally  consumed  in  the 
ited  States  each  year  in  the  manufacture  of  sulphuric  acid.  Prior 
the  war  over  70  per  cent  of  the  consumption  was  imported,  chiefly 
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from  Spain  and  Portugal.     Canada  supplied  practically  all  of  the 
remainder  of  the  imports. 

The  war  more  than  doubled  the  demand  for  sulphuric  acid,  and  &t 
the  same  time  interfered  with  the  importation  of  Spanish  pyrites. 
The  necessary  raw  material  for  sulphuric-acid  manufacture  was 
obtained  in  part  by  a  35  per  cent  increase  in  the  domestic  production 
of  pyrites,  but  mainly  by  an  increased  output  of  native  sulphur. 
Before  the  war  the  quantity  of  sulphur  used  in  the  manufacture  of 
sulphuric  acid  was  very  small,  but  during  1918  the  quantity  of  sulphjir 
used  for  this  purpose  was  at  least  equal  to  the  quantity  of  pyrites  used. 
Because  of  the  difference  in  sulphur  content,  about  twice  as  mud 
sulphuric  acid  was  produced  from  sulphur  as  from  pyrites. 

Future  Competitivb  Conditions. 

Pyrites^  mines  in  the  vicinity  of  sulphuric-acid  plants  can  exist  m 
spite  of  free  importations.  But  the  possibility  of  competition  froni 
domestic  sulphur  is  a  serious  threat  to  the  prosperity  of  domesti- 
pyrites  producers  generally.  There  are  strong  indications  that  if  the 
domestic  sulphur  producers  so  desire  they  can  still  further  reduce  ihf 
price  of  sulphur  to  a  point  at  which  it  is  problematical  whether 
domestic  or  imported  pyrites  can  compete  with  it,  unless  the  dome^iic 
mines  are  located  near  acid  plants.  Should  the  sulphur  produce**^ 
remain  in  the  sulphuric-acid  market,  domestic  pyrites  producers  could 
not  siu^ve.  The  competition  between  domestic  sulphur  produwi^ 
and  foreign  pyrites  producers  is  complicated  by  the  fact  that  Spani<t 
pyrites  usually  carries  about  3  per  cent  of  copper.  The  copper  b 
first  leached  from  the  ore  and  the  residual  pyrites  which  is  still  suit- 
able for  sulphuric-acid  manufacture  may  be  sold  at  a  very  low  price. 
The  extent  to  which  this  residual  pyrites  will  compete  with  domestic 
crude  sulphur  is  problematical. 

It  is  possible  that  the  sulphur  producers  by  restricting  their  busi- 
ness to  prewar  channels,  which  did  not  include  the  sulphuric-acid 
business,  and  by  maintaining  the  price  of  sulphur  at  the  prewar  level 
of  $22  per  ton,  f .  o.  b.  New  York,  could  realize  lai^er  profits  than  hj 
reducing  the  price  of  sulphur  so  that  it  could  compete  with  pjrrites 
in  supplying  the  sulphuric-acid  manufacturers.  But  this  policy  now 
seems  unlikely  because  the  competitive  conditions  in  the  domestii" 
sulphur  industry  have  changed  greatly  during  the  war.  The  FrascL 
patents  owned  by  the  Union  Sulphur  Co.,  which  formerly  gave  tht 
firm  a  practical  monopoly  of  the  sulphur  trade,  have  been  declareii 
void;  the  Freeport  Sulphur  Co.  has  developed  a  large  production 
during  the  war,  and  in  March,  1919,  a  third  company,  the  Texas  Gulf 
Sidphur  Co.,  began  producing  sulphur  on  a  large  scale.  Sharp  com- 
petition between  these  three  companies  has  caused  a  drop  in  the  price 
of  sulphur.  Although  domestic  pyrites  producers  face  competition 
from  Spanish  pyrites,  the  competition  which  they  face  from  American 
Hiilnhur  appears  to  bo  more  serious. 
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changeably  in  the  same  burner;  that  is,  each  grade  requires  a  gpedal 
type  of  burner.  The  lump  ore  commands  the  higher  price,  but,  of 
coiirse,  it  is  more  difficult  to  obtain  a  lump  ore  with  as  high  a  sulphur 
content  as  that  of  fines.  As  a  result  only  a  few  mines  can  fumisk 
lump  ore  and  maintain  a  high  enough  sulphur  content,  where&s 
suitable  fines  may  be  obtained  even  from  deposits  in  which  thepyrito< 
is  sparsely  disseminated. 

Spanish  pyrites,  in  addition  to  being  classed  as  "lump"  or  "fincB,' 
is  also  divided  into  the  following  three  grades: 

1.  Crude  noncopper-bearing  ore,  which  is  exported  from  Spau 
just  as  it  is  taken  from  the  mines. 

2.  Crude  copper-bearing  ore.  After  the  sulphur  has  been  burned 
from  this  ore  in  the  manufacture  of  sulphuric  acid,  the  copper  is 
recovered  from  the  residue,  which  is  called  pjrrite  cinder. 

3.  Washed  ore,  a  copper-bearing  ore  from  which  the  copper  has 
been  leached  in  Spain.  The  residual  pyrites  containing  a  smai. 
percentage  of  copper  is  exported  from  Spain.  This  grade  comes  ii; 
both  "lump"  and  "fines"  but  especially  in  the  latter. 

SUUPHUB  CONTSNT  OF  PYBTFES  ORK. 

The  following  quotation  relating  to  the  sulphur  content  of  domest: 
pyrites  is  taken  from  the  chapter  on  Sulphur  and  Pyrites  in  1918  by 
Philip  S.  Smith,  Mineral  Resources,  United  States  Geological  Surrey 

"Of  the  total  quantity  of  pyrites  produced,  199,472  tons  were  reported  to  be  ImnF 
and  265,022  tons  were  fines  or  concentrates.  The  total  sulphur  content  of  the  Iuir~ 
ore  was  74,504  tons,  or  an  average  of  slightly  more  than  37  per  cent  of  Bolphar.  asc 
that  of  the  fines  or  concentrates  was  110,984  tons,  or  an  average  of  about  ^  per  co: 
of  sulphur." 

Spanish  pyrites  as  mined  contains  not  less  than  44  per  cent  o' 
sulphur  and  runs  as  high  as  52  per  cent.  Spanish  ore  oo  an  avere^ 
contains  48  to  50  per  cent  of  sulphur.  Practically  all  Spanish  ore 
contains  copper,  the  quantity  ranging  from  1^  to  2^  per  cent,  ftnd 
3  per  cent  may  be  taken  as  the  maximum  of  copper  ordinarily  occur- 
ring in  Spanish  pyrites.  In  Spain  the  process  of  leaching  the  copp^ 
from  pyrites  (see  p.  221)  leaves  the  residual  pyrites  with  the  sulpbu: 
content  increased  by  about  2  per  cent  above  the  content  prior  to  thr 
leaching.  This  is  due  to  the  extraction  of  impurities  along  with  tiit 
copper. 

IMPOETANT  USES. 

Practically  the  only  use  of  pyrites  is  for  the  manufacture  of  ^ 
phuric  acid,  which  is  considered  the  most  important  of  chemi<^ 
conmiodities  and  which  is  an  essential  material  for  the  manufacture 
of  acid  phosphate  for  fertilizers.  About  1^0,000  long  tons  ^• 
pyrites  are  normally  consumed  each  year  in  the  United  States  f(  r 
the  manufacture  of  sulphuric  acid.     Prior  to  the  war  pyrites  wu 


216  CERTAIN  MINERAL  INDUSTRIES. 

making  and  subsequent  copper  extraction  permits  a  return  of  tk 
capital  investment  in  a  much  shorter  period.  Washed  pyriiftf. 
which  contains  a  very  small  per  cent  of  copper  fless  than  0.5  per 
cent)  or  Spanish  and  domestic  copper-free  pyrites  is  usually  sold 
outright  to  the  sulphuric-acid  manufacturer.  Even  in  this  case,  th  - 
pyrites  cinder  may  be  sold  as  metallic  paint  or  as  iron  ore,  but  at  i 
lower  price  than  cinder  which  has  been  treated  and  sintered. 

The  revenue  resulting  from  the  copper  value  of  pyrites  cinder,  tht 
value  of  the  cinder  itself  as  iron  ore,  and  the  fact  that  "washei 
pyrites  ore"  is  a  by-product  of  copper  production  in  Spain,  greatlj 
complicate  the  competitive  situation  between  sulphur  and  pyrites  ii 
supplying  the  requirements  of  sulphuric-acid  manufacturers. 

Ocean  freight  rates  on  Spanish  pyrites  to  this  country  prior  to  tU 
war  were  from  8  to  10  shillings  ($1.95  to  $2.43)  per  long  ton.  The 
Spanish  ore  is  shipped  from  Seville  or  Heulva  and  the  Portuguese 
product  from  Pamona.  During  the  war  rates  increased  and  in  tie 
early  part  of  1920  were  about  14  shillings  ($3.40)  per  long  ton.  Ti- 
larger  part  of  the  pyrites  is  shipped  in  cargoes  of  5,000  to  7,000  toiii 

DOMESTIC   PRODUCTION. 

Geographical  distribution, — ^There  are  four  main  areas  containir; 
promising  pyrites  deposits  in*  the  United  States:  (1)  The  Appala- 
chian Mountain  region;  (2)  the  interior  States,  where  it  is  a  by- 
product of  coal  mining;  (3)  the  Rocky  Moimtain  States;  and  4 
the  Coast  Ranges.  More  than  three-fourths  of  the  domestic  coi- 
sumption  of  pyrites  is  in  the  region  east  of  the  Mississippi  RiTt-r 
As  a  consequence  the  western  deposits  can  not  compete  in  the  eastern 
market  against  Spanish  pyrites  and  can  not  be  profitably  utilizc^i 
except  for  local  demands. 

Prior  to  1915  Virginia  produced  about  45  per  cent  of  the  domesti: 
output  of  pyrites.  During  the  years  1915,  1916,  and  1917  ti> 
quantity  of  pyrites  supplied  by  Virginia  represented  about  35  per 
cent  of  the  total  production.  This  decrease  was  not  due  to  a  smalitr 
production  in  Virginia  but  to  an  increase  in  the  output  from  other 
States.  In  1918  only  30  per  cent  of  the  total  output  of  pyrit<^ 
was  credited  to  Virginia.  This  State,  however,  has  always  been  the 
leading  producer  of  pyrites.  California  is  the  next  largest  produce: 
and  the  output  in  this  State  during  the  war  increased  until  i: 
approached  that  of  Virginia.  During  the  war  Virginia  and  Cali- 
fornia supplied  from  65  to  70  per  cent  of  the  total  domestic  pr- 
duction  until  1918,  when  New  York  was  credited  with  a  substantk 
'output  of  pyrites. 

Tlie  following  table  shows  the  production  of  pyrites  in  the  Unit*^: 
States,  and  also  the  unit  value  at  the  mine: 


J 
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Production  of  pyrites  in  United  States,  by  States— Calendar  years. 
[From  Mineral  Resources,  U.  8.  Geological  Survey.] 
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1910 

1911 

1912 

Rtate. 

Quan- 
tity 
(long 
tons). 

Value. 

Unit 
value. 

Quan- 
tity 
(long 

tons). 

Value. 

Unit 
value. 

Quan- 
tity 
(long 
tons). 

Value. 

Unit 
value. 

rAlifnmift, 

27,158 
8,541 

3,766 

140,106 

12,555 

49,486 

1129,504 
28,169 

12,831 
525,437 

49,467 
232,580 

$4.77 
3.30 

**3.*4i" 
3.75 
3.94 
4.70 

48,415 
17.441 

tn 

150,800 
12,893 
65,438 

1182,787 
47,020 

(0 

18,017 
558,494 

50,025 
308,528 

13.78 
2.70 

"i'TS" 
3.70 
3.88 
4.71 

61,812 
27,008 
1,462 
14,487 
162,478 
17,898 
65,783 

1201,453 

62,980 

5,684 

43,m 

621,219 

70,518 

328,552 

S3. 26 

Illinois 

2  33 

Indiana 

3  89 

Ohio 

3.03 

VinrfniA      .    ,    , 

3.82 

Wisconsin 

3.94 

Other  States 

4  99 

Total 

241,612 

977,978 

4.05 

301,458 

l,164,8n 

8.86 

350,928 

1,334,260 

3  80 

1913 

1914 

1915 

State. 

Quan- 

Uty 

(long 

tons). 

Value. 

Unit 
value. 

Quan- 
tity 
(long 
tons). 

Value. 

Unit 
value. 

Quan- 
tity 
(long 
ton.<t). 

Value. 

Unit 
value. 

rAiif^^^ff^  , 

70,536 
11,110 
11,246 
1,242 
13,622 
148,250 
25,328 
59,995 

S218,525 

55,094 

31,966 

3,115 

34,998 

587,041 

94,727 

260,618 

13.10 
4.96 
2.84 
2.51 
2.57 
3.96 
3.74 
4.34 

71.272 

22,538 

1,710 

7^279 

141,276 

14,188 

78,399 

1235,129 

59,070 
5,281 

19,718 
556,001 

78,460 
329,588 

13.30 

*'i'62' 
3.09 
2.71 
3.94 
5.53 
4.20 

132.270 

(') 
14,849 
972 
10,857 
145,  a50 
13,985 
76,141 

8496.111 

»,476 
3,080 

27,404 
729,644 

43,354 
352,864 

13.75 

Georgia 

Illinois 

1.51 

TnrliaTifl 

3  17 

Ohio 

2.52 

Virgini^i 

5  03 

Wisconsin 

3  10 

4.  A3 

341,338 

1,286,084 

3.77 

33A.6A2 

1,283,346 

3.81 

394,124 

1,674,938 

4.25 

"    •         -/  -      1 

1016 

1917 

1918 

State. 

> 

Quan- 
tity 
(long 
tons). 

Value. 

Unit 
value. 

Quan- 

Uty 

(long 

tons). 

Value. 

Unit 
value. 

Quan- 
tity 
(long 
tons). 

Value. 

Unit 
value. 

California 

145.762 

iL 

13,561 

148,502 

95,269 

1565,699 
61.432 

L 

925,243 
387,214 

S3. 88 

■■i*6i' 

"2.'66* 
6.23 
4.06 

115.817 

(i) 
23,242 
24.596 

13,218 
170,382 
115,407 

S333,501 

A 

155,560 
89,998 

2»,557 

1,378,043 

498,776 

12.88 

"  6.69' 
3.66 

"i'24' 

8.09 
432 

111,861 

18,817 

31,315 

24,369 

7,674 

63,982 

9,845 

143,427 

53,204 

1501,641 

115,712 

268,797 

85,650 

69,202 

422,958 

40,215 

841,177 

299,254 

$4.48 

Colorado 

6.15 

OecM"gla 

8.58 

Illinois 

3.52 

Missouri 

9.02 

New  York. 

6.61 

Ohio 

4.08 

Virginia  _ 

5.86 

OUiier  States 

5u62 

Total 

423,556 

1,965,702 

4.64 

462,662 

2,485,435 

5.37 

464,494 

2,644,515 

5.69 

1  Included  in  "Other  Stat^." 


PRODUC5TION   AND   CONSUMPTION. 

The  domestic  production  of  pyrites  prior  to  the  war  was  about 
340,000  long  tons,  valued  at  about  $1,250,000.  The  production  was 
greatly  stimulated  during  the  war  by  the  large  increased  demand 
for  sulphuric  acid.  In  1917  the  production  increased  to  462,662  long 
tons,  valued  at  $2,485,435.  This  represents  a  35  per  cent  increase 
over  the  prewar  production,  but  only  a  10  per  cent  increase  over  the 
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production  in  1916.  The  increase  was  due  primarily  to  tlie  increased 
output  of  existing  mines  rather  than  to  developments  of  new  deposit& 
The  domestic  production  in  1918  increased  slightly  to  464,494  l(mg 
tons,  valued  at  $2,644,515. 

The  domestic  production  prior  to  the  war  supplied  about  25  per 
cent  of  the  total  consumption  of  pyrites  in  the  United  States.  In 
1917  the  domestic  production  supphed  about  32  per  cent  of  the 
consumption  in  the  United  States  and  in  1918  about  48  p^  cent. 
The  increase  is  due,  chiefly,  to  a  decrease  in  imports  rather  than  to 
a  marked  increase  in  domestic  output.  The  following  table  shoips 
the  production,  importation,  and  consiunption  of  pyrites  since  1910: 

FrodueUon,  imporU,  and  eomumftion  of  p^ritu  in  tk$  United  SUtie$, 
[From  Mineral  Resouroes,  U.  B.  OmIoi^c&I  Surrey.] 


Calendar  year. 

Produo- 
tim. 

Iiuperts. 

Consump- 
tion. 

Calendar  year. 

Produe- 
tion. 

Imports. 

C«n.^amp> 
tkn. 

1910 

241,012 
301,458 
390,938 
341,338 
336,682 

Longtont. 
808,551 

1,006,310 
»70,T86 
850,602 

1,026,617 

LongUmt. 
1,045,163 
1,307,768 
1,321,713 
1,191,030 
1,368,279 

1915 

Longisna. 
894,124 
423,556 
462,668 
4lMj  494 

1^380,000 

Lomftofu. 
964,634 

1,244,662 
067,340 
408,786 
888,073 

JJomftat. 

1,356.77 

1911 

1916 

1,661^  2S! 

1912 

1917 

1,430.0B 

1918 

1918 

963,2V 

1914 

1910 

'768,9n 

iSstimated. 


mSTOBT. 

Pyrites  has  been  known  from  early  times,  when  deposits  in  Spain 
were  worked  for  the  copper  which  the  ore  contained.  The  ore 
assumed  no  great  importance  until  it  was  discovered  that  it  could  be 
used  instead  of  sulphur  in  the  manufacture  of  sulphuric  acid. 

The  first  application  of  pyrites  in  the  making  of  sulphuric  add  is 
described  in  an  English  patent  in  1818.  However,  there  was  not 
much  development  along  this  line  until  in  1838,  when  the  Sicilian 
Government  granted  a  monopoly  for  the  exportation  of  Sicilian  sul- 
phur to  the  Marseilles  firm  of  Taix  &  Cie.  This  firm  at  once  tripled 
the  price  of  sulphur  with  the  result  that  the  manufacturers  of  sul- 
phuric acid  sought  a  cheaper  raw  material.  This  led  to  the  devel- 
opment of  the  use  of  pyrites  as  the  source  of  sulphur  necessaiy  for 
the  manufacture  of  sulphuric  acid,  and  in  1839  pyrit^  was  first  used 
on  a  large  scale  in  England  for  this  purpose. 

The  Sicilian  monopoly  on  sulphur  did  not  last  long  and  some  of 
the  producers  of  sulphuric  acid  returned  to  sulphur  as  the  raw  mate- 
rial, but  during  the  following  years  sulphur  was,  gradually  but 
steadily,  replaced  by  pyrites  for  the  production  of  sulphuric  acid. 

The  use  of  iron  pyrites  as  the  raw  material  for  sulphuric  acid  hss^ 
been  followed  by  the  utilization  of  the  gases  from  the  smelting  of 
copper  and  zinc  sulphide  ores  for  this  purpose.    These  gaacB  were 
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forBierly  afich^ed  to  eecape  and  were  a  g^eat  nuiBance  to  the  mr- 
rounding  country,  until  legal  pressuire  fcMrced  the  companiea  to  find  a 
way  of  utilizing  the  gaaes.  To-day  the  copper  and  zinc  smelters 
constitute  one  of  the  important  sources  of  sulphuric  acid  in  this 
country. 

Pyrites  at  the  beginooing  of  the  war  was  recognized  as  the  cheapest 
raw  material  for  the  manufacture  of  sulphuric  acid.  However,  sul- 
phur, during  the  war,  was  used  in  ihe  mamifacture  of  sulf^uric  add 
on  a  scale  greater  than  ever  before,  because  of  the  increased  demand 
for  sulphuric  acid  and  the  decrease  and  restriction  oi  the  import  of 
Spanish  pyrites.  It  is  very  likely  that  sulphur  will  continue  to  be 
used  in  the  manufacture  of  sulphmic  acid  in  large  quantities.  In 
fact,  diuring  1919,  domestic  sulphur  producers  contracted  to  supply 
many  sulphurio*acid  manufacturers  with  their  necessary  raw  ma- 
terial. These  sulphur  contracts  are  usually  at  a  price  of  about  5 
cents  per  unit  higher  than  the  existing  price  of  pyrites.  In  order  to 
secure  this  business  it  has  been  necessary  for  Uie  sulj^iur  producer, 
in  some  cases,  to  protect  the  acid  manufacturer  against  a'  decline 
in  the  price  of  pyrites,  taking  into  consideration  the  differential  in 
price.  When  the  price  of  pyrites  drops  to  a  figure  which  differs 
from  the  contract  price  by  an  amount  greater  than  the  agreed  dif- 
ferential, the  sulphur  producer  must  meet  the  new  price  or  lose  the 
business. 

FOBBION  PRODUCTION. 

SPANISH  PKNINSULA. 

Spain  and  Portugal  possess  the  largest  known  deposits  of  pyrites 
and  these  two  countries  produce  nearly  three-quarters  of  the  worlds 
requirements.  Spain  is  by  far  the  larger  producer  and  Spanish  ore 
has  long  been  considered  the  most  satisfactory  pyrites  for  the  manu- 
facture of  sulphiuic  acid.  The  ore  occurs  in  huge  lenses  which  can 
be  mined  very  cheaply.  Several  grades  of  ore  are  produced  with 
varying  percentages  of  sulphur  and  copper.  Broadly  speaking,  the 
true  pyrites  ore  as  mined  contains  a  minimum  of  44  per  cent  sulphur 
and  runs  up  to  52  per  cent,  averaging  in  the  neighborhood  of  48  per 
cent  sulphur.  Copper  is  found  in  nearly  all  of  the  ore.  The  sulphur 
ore  ranges  from  1)  to  3  per  cent  copper,  averaging  about  2  per  cent. 
The  outer  fringes  of  the  ore  bodies  contain  more  copper  but  less  sul- 
phur and  true  copper  ore  is  f oimd  along  the  extensions  of  the  pyrites 
lenses.  Much  of  the  ** copper  pyrites''  and  copper  ore  is  smelted  near 
the  mines  and  is  never  mixed  with  the  sulphur  ore,  which  contains  a 
maximum  of  3  per  cent  copper. 

There  are  some  20  companies  that  operate  copper  and  pyrites  mines 
in  Spain,  but  10  of  these  produce  more  than  90  per  cent  of  the  total 
output.    The  largest  companies  are  owned  by  British  capital.    One 
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French  company  maintains  a  fair  output  and  a  smaller  American  pr^ 
ducer  may  be  included  among  the  largest  10  producers.  There  are 
no  German  companies,  and  the  small  amount  of  German  capital  inter- 
ested in  certain  of  the  British  companies  before  the  war  has  now 
been  eliminated. 

The  Spanish  and  Portuguese  mines  are  all  situated  from  40  to  100 
miles  from  the  ports,  but  are  well  served  by  rail  connections.  The 
lai^er  companies  own  their  own  lines.  It  is  stated  that  the  average 
total  cost  of  reclaiming  washed  ore  from  the  heaps,  screening,  freight 
to  port,  and  loading  on  the  vessel,  is  only  slightly  more  than  $1  per 
ton.  On  this  class  of  ore  the  mine  charges  and  cost  of  leaching  have 
already  been  paid  by  the  copper  recovered  from  it.  There  are  sev- 
eral million  tons  of  such  ore  at  the  present  time  in  these  heaps,  the 
reserves  having  been  added  to  materially  during  the  war  because  of 
the  discontinuance  of  shipments  to  Germany  and  but  slight  reduction 
in  mine  outputs.  It  is  not  the  future  pohcy  of  the  companies  to 
increase  largely  their  reserves  of  washed  ore  both  on  account  of  the 
idle  capital  represented  by  the  ore  in  these  heaps,  and  bec-ause  of 
the  better  recovery  of  copper  and  sulphur  under  the  more  recent  sys- 
tem of  leasing  the  ore  for  acid  making  and  retaining  control  of  the 
cinder.  Heap  leaching,  however,  is  not  likely  to  be  wholly  discon- 
tinued, since  it  permits  the  accumulation  of  a  large  reserve  of  ore 
against  unusually  heavy  market  requirements  and  permits  the  con- 
tinued operation  of  the  mines  when  shipment  is  restricted. 

OTHEB  EUBOPEAN  0OUNTRIB8. 

Norway  is  the  second  largest  producer  of  pyrites  in  Europe.  Most 
of  the  product  has  been  shipped  to  Sweden,  the  Baltic  ports,  and  the 
north  of  England.  Sweden  is  the  chief  market.  In  the  early  years 
of  the  war  there  was  .an  important  interchange  of  Norwegian  cu- 
preous pyrites  for  German  machinery  which  was  much  needed  in  the 
Scandinavian  countries.  But  this  trade  was  stopped  by  the  British 
Government,  which  agreed  to  take  the  entire  output  of  the  Norwegian 
pyrites  mines  and  aid  Norway  in  its  importation  of  requisite  sup- 
pUes  and  machinery  from  aUied  and  neutral  coimtries.  High  mining 
costs  and  almost  prohibitive  freights  have  practically  shut  down  the 
Norwegian  mines  since  the  war. 

France  and  Germany  both  produced  more  than  200,000  tons  of 
pyrites  annually,  and  small  amounts  are  mined  in  nearly  aU  the 
other  European  countries,  but  in  none  of  these  countries  is  the  local 
production  equal  to  domestic  needs,  and  they  must  import  from 
Spain,  Portugal,  or  Norway. 

CANADA. 

There  are  about  six  producers  of  pyrites  in  southern  Canada  with  a 
total  output  of  360,000  tons  in  1917.     About  80  per  cent  of  the  pn>> 
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iuction  is  marketed  in  the  United  States.  Except  for  one  or  two 
producers  of  high  copper  ore,  the  Canadian  miners  face  the  same 
competition  from  Spanish  pyrites  as  the  American  mines. 

Production  o/pynUs  in  principal  eountria. 

On  long  tons.) 
[Xtam  Mineral  Indostiy.] 


Country. 


(elfrium. 
(osnia... 
anada. . 
England, 
ranee. . . 
iermnny. 

reece 

lungary. 

^paii 

orway.. 
ortuf?al. 
ussla. .. 


pain  *(f  ®PP®' ^*"«^ 


[Iron  pyrites 

weden 

niied  States 


1910 


210 
562 

48,099 

10,229 
246,478 
212,302 

32,768 

91,004 
163,072 

77,180 
316,016 
307,965 

55,096 

3,180,362 

289,536 

25,043 
223,691 


1911 


120 

3,060 

73,794 

10,114 

273,512 

214,025 

35,392 

95,226 

162,663 

72,712 

344,474 

278,308 

111,269, 

3,232,294 

839,430 

29,621 

300,158 


1912 


146 

6,118 

72,776 

10,522 

277,746 

238,298 

29,296 

102,170 

273,202 

73,746 

461,915 

*  501, 946 

122,082 

8,311,138 

414,417 

31,332 

351,074 


1913 


264 

3,191 

141,610 

11,428 

306,254 

224,798 

126,845 

104,945 

312,232 

112,780 

434,262 

•384,908 

•127,947 

2,232,846 

912,268 

33,777 

341,547 


1914 


^. 


107 

4,389 

200,902 

11,661 

h 

^111 
100,754 
830,233 
114,013 
408,335 
> 72,245 

0) 
1,478,857 
969,324 

32,787 
336,681 


1915 


127 

,397 
10,542 


& 


n 


1,922 

3!»,488 

66,470 

505,209 

1,456 

789,705 

75,119 

398,161 


Country. 


el^um. 
crania... 
mada.. 
ni;Iand . 
ranee. -. 
prmany. 
rceee . . . 
unwary, 
aly 


1916 

1017 

209 

276,122 
10,488 

80 

0) 

360,045 
8,515 

f^) 

19,623 
403,812 

492,888 

Country. 


1916 


Japan 

Norway 

Portugal 

Russia 

Spain  *|F°PP«'"°V'^^^' 
*^       \Iron  pyrites 

Sweden 

United  States 


89,663 
295,263 

1,745,893 

938,610 

96,303 

423,816 


1917 


1,871,299 
370,963 
140, 116 
462,946 


1  Reports  not  aTailable. 
1  Cupriferous  in  part. 

*  Ineludes  120,148  tons  copper  iron  pyrites  in  1912  and  13,550  tons  in  1913. 
« Estimated. 

*  Taken  directly  from  Estadistica  ICinera  de  Espana. 


TREATMENT  OP  PTBITES   ORE   IN   SPAIN. 

At  a  number  of  the  pyrites  mines  in  Spain  the  ore  receives  a  pre- 
minaiy  treatment  to  recover  the  copper  contained  in  it.  The  ore 
rter  being  mined  is  exposed  to  the  weather  in  prepared  heaps  about 
D  feet  high  and  containing  about  100,000  tons  of  ore.  The  copper  is 
inverted  into  a  soluble  form  by  atmospheric  weathering  and  is 
stracted  from  the  piles  of  ore  by  repeated  leaching  with  water.  The 
>pper  is  then  precipitated  from  the  water  solution  by  means  of  iron, 
bout  90  per  cent  of  the  copper  contained  in  the  ore  is  recovered  by 
lis  method,  thus  leaving  the  residual  pyrites  with  a  copper  content 
r  about  0.3  per  cent.  This  residual  ore  is  known  as  ''washed 
yrites." 

The  above  method  of  extraction  requires  from  6  to  8  years  time  to 
jcover  90  per  cent  of  the  copper  in  the  pyrites  ore.  The  heaps  are 
Ften  left  two  or  three  years  longer  before  being  reclaimed  and  shipped 
3  sulphur  ore.    Because  of  this  long  period  the  capital  investment 
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must  be  laiige  and  is  locked  up  in  these  ore  piles  for  a  considerabk 
time.  It  is  estimated  that  at  least  three  years  are  required  before 
sufficient  copper  is  recovered  to  pay  for  the  cost  of  mining  and  treating 
a  given  pile  of  ore.  In  other  words  it  is  only  possible  to  turn  over  the 
capital  investment  once  in  three  years. 

The  pyrites  which  has  been  treated  by  the  above  process  is  still 
suitable  for  sulphuric-acid  making.  The  washed  ore  is  removed  from 
the  piles  by  steam  shovels  and  is  then  classified  into  limip  ore  and 
''fines"  by  screening,  before  shipment. 


QfPOBTS   IirrO  THE  UNITED  STATES. 

The  imports  of  pyrites  I\ave  averaged  about  980,000  long  tons  from 
1910  to  1917,  inclusive,  with  a  maximum  import  of  1,244,662  long 
tons  in  the  calendar  year  1916.  The  importation  of  pyrites  from  over- 
seas was  necessarily  restricted  by  the  Government  during  1918.  An 
agreement  between  the  Government,  the  producers,  and  the  consum- 
ers was  reached  whereby  licenses  for  only  125,000  tons  of  pyrites  im- 
ported from  overseas  would  be  granted  between  April  1  and  October 
1,1918.  The  quantity  of  pyrites  actually  imported  from  Spain  during 
this  period  was  103,160  long  tons;  in  addition  during  this  same  period 
there  was  imported  160,092  long  tons  of  pyrites,  chiefly  from  Canada. 
The  imports  of  pyrites  from  Canada  (205,163  long  tons)  during  the 
fiscal  year  1918  were  about  six  times  the  prewar  imports  from  thai 
country. 

Imports  of  pyrites  have  steadily  furnished  about  70  per  cent  of 
the  domestic  consumption  with  Uie  exception  of  1918,  when  imports 
were  only  slightly  over  50  per  cent  of  the  total  quantity  of  pyrites 
consumed  in  the  United  States. 

o  Uowing  table  shows  the  imports  of  pyrites  into  the  United 
States  by  coim tries  and  the  imports  ent^^  for  consumption  in  the 
United  States: 

JmporU  o/fyri(et  into  tim  United  SiaU$,  hff 

|f1nily«an.l 


8f«in 

▲HcUmt. 


1900 


Loos 
toiu. 


I 


n.!39  I      OH.97D 
U5,USl    2.0t>4.27^ 

100  I  JOO 


mo 


tiOI.SK 
39.  UO 


ui^tn 


itu 


U7,1 


6^1. '«9       2»  163, 213 


I 


91.  »: 
1^^ 


t»iQi,(M» 


PTBITES  AND  SULPHUR. 

ImparUofpfriUt  mia  the  UniUd StaUi,  i]/ evuntria — Contiitued. 

[Flioal  7««n.) 


rni 

tftU 

1.H 

Inpcrt.dlrom- 

t^ 

VtbM. 

t^ 

V»hi». 

15? 

Vtliu. 

p 

t39D,Mt 

118,733 

1!;S 

SB,  MS 

11 

1333,  m 

M6,m 

a,«B,*» 

9e*.ia 

«,iii,eag 

833,134 

.,8W,33S 

I.U 

m. 

,.„ 

!S 

V«l«». 

IS 

v^. 

is 

V»lu«, 

».7M 

Sltt.TlO 
S,IS1  MS 

1,307, 3za 

tlM.M 

6.m 

m.aes 

•■S'S 

»«.6» 

t.ioT.aw 

1,378,  OU 

7,1»1,614 

*»,«» 

«,««,BU 

ms 

1.1. 

J^ng 

Vtlut. 

fcSf 

ValiM. 

iTJ,»i 

no,07fi 

<,1B1,»S 

m.m 

3,013,  **7 

ImpoTti  o/pyriui  into  the  UniUd  Stalt* /or  eontumption. 


wimaljmx. 

n,' 

QmntUr. 

VmfaH. 

.is.. 

vthupw 
hmirai. 

AdMlaml 

T 

nr^-i 

W 

49 

el 

33.  Tt 

>.ei 

3.48 

11 

i 

■  i 

'ni 

i 

OM 
371 

TARIFF   BISTORT. 


Pyrites  or  sulphuret  of  iron  in  ite  natural  state,  containing  in 
txcess  of  25  per  cent  of  sulphur,  and  sulphur  not  otherwise  provided 
or,  has  been  free  of  duty  since  the  passage  of  the  act  of  1890.    The 
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following  table  shows  the  tariff  description  of  pyrites  under  the  ran- 
ous  acts,  b^inning  with  the  act  of  1883: 

Rates  of  duty. 


Act  of— 

graph. 

Tariff  classiflcatiaii  or  description. 

Rates  t£ 

dS*T. 

spet-itc 

iSB 

UOO 

UM 

iao7 

1900 

19U 

144 

727 

612 
074 

686 

ei7 

*  *   •    Sulphnr  ore,  as  pjritn,  or  salphnret  of  iron  in  its  natural  state, 
containing  not  more  than  3)  per  centum  copper, 

Proridfd,  That  ore  containing  more  than  2per  centtim  of  copper,  shall 

therein. 

*  *    *    Sulphur  ore,  as  pjrrites,  or  soli^raret  of  iron  In  its  natural  8tat«, 
containing  not  mwe  than  34  per  centum  copper, 

•   ^   •    Proti^<-(f,  That  sulphur  ore  as  pyntesOTsulphuretofiran  in  its 
natural  state,  containing  in  excess  of  25  per  centum  of  sulphur,  staAll 
be  free  of  duty,  except  on  the  copper  contained  therein    ♦    *    •. 

*  *   *   sulphur  ore,  as  pyrites,  or  sulphuret  of  iron  in  its  natunl  state, 
containing  in  excess  of^  per  centum  of  sulphur  (except  on  the  copper 
contained  therein)  and  sulphur  n.  o.  p.  f. 

^    *    *    sulphur  ore,  as  p>Tites,  or  sulphuret  of  imi  in  Its  natural  state, 
containing  in  excess  0125  per  centum  of  sulphur    •    ♦    ♦. 

*  •    *    sulphur  ore  as  pvrites,  or  sulphuret  of  iron  in  its  natural  state, 
containing  in  excess  of  25  per  centum  of  sulphur    ♦    •    * 

*  *    *   sulphur  ore  as  pvritt^,  or  sulphuret  of  iron  in  its  natural  state, 
containing  in  excess  mi'5  per  centum  of  sulphur    ♦    ♦    ♦. 

^   *    *   and  sulphur  ore  as  p\Tites,  or  sulphuret  of  iron  in  its  natural 
state,  containing  in  excess  of  25  per  centum  of  sulphur    *   *   *. 

75  cents  per 
ton. 

Da 

Free. 

Freic. 

Da 
Da 
Da 

PRICES. 


The  price  of  Spanish  pyrites  increased  about  50  per  cent  durinir 
the  war,  while  the  price  of  domestic  pyrites  increased  from  three 
to  four  times  over  the  prewar  prices.  The  following  table  shows 
the  wholesale  prices  of  pyrites  in  the  New  York  market: 


WhoUsale  price  of  pyrites,  spot.  New  York  marlet,  in  cents  per  unit,^ 

(Data  from  Oil,  Paint,  and  Drug  Reporter.] 


Tear  and  month. 


January. 

April 

July 

October. 


1912. 


January. 

April 

July 

October. 


1913. 


January. 

AprU 

July 

October. 


1914. 


January. 

April 

Julv 

October. 


1915. 


Spanish 

lump, 
unbroken. 


12i-13J 

12i-13* 
— <a.l3j 


— ^13J 
— <«.13} 


— («il3i 


-^13* 

~(a.l3i 

— C«^13j 

I    -<*I3i 


Spanish 

crude, 

4N-52 

percent, 
export 

'shipment. 


10§-11 

10  J- 11 
lOi-11 
10^11 


lOV-11 
10}-11 

i(H-ii 
i(H-ii 


10^11 
lOj-U 

1(4-11 
1(4-11 


10^11 

lOi-ll 
lOi-11 
lOi-11 


Spanish 

smalls, 

washed 

fines. 


10^11 
1(4-11 
10^11 
1(4-U 


1(M-11 

1(4-11 

10^11 

1(4-11 


10^11 
10-11 

1(^-11 

1(4-11 


104-11 

lof-u 
loj-u 


Furnace 

lump  ore,   Spanish 
washed,      lump, 
4^52       washed, 
percent. 


m-IS 
12|-13 
-^13 
— ^13 


-^13 
— @13 
—^13 
—^13 


—^13 
~^13 
-^43 
-^13 


—^13 
~@13 
~^13 
--^13 


Furnace 

nonar- 

t  senic  less 

*ofl 

percent 

arsenic 


12-13 

12-13 

— ®13 

~#13 


-^13 
— 013 
—913 
—913 


—913 
—913 
—913 
—913 


—913 


12}-13f 

13  -U 
13  -13i 


13-13f 
13  -13 
13  -13 
13-13 


13-13} 
13-13 
13-13 
13-13 


13-131 
13  -13 

ts-ia 

13 -U 


Dom*? 

COnCrD- 

trjics, 

f.  o.  b. 

mJL 


12V-B 


9-  -» 


9  -  9i 

9-  - 

9-  'H 

7  -  ?! 


7  -  ■* 

*  -  '. 
7'h 


>  Unit  is  1  per  cent  of  sulphnr  per  lon^  ton  of  ore,  or  22.4  pounds. 
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Kinds  of  grsdM. 


laanr. 

I 


I 


ber. 


Duanr. 
)ril.... 

I 


I 


ber. 


DoaiT. 
)ril... 

:tober. 


Doary. 


:tob6r. 


Duary. 

pnl 

ily...., 


Spanish 

lump, 

untroken 


1916u 


1917. 


191& 


1910. 


—^16 
— @16 
-^16 
—^16 


-^16 

--die 

—^16 
—^16 


17 
17 


-17* 
^17* 


Spanish 

crude, 

48-^2 

per  cent, 

export 

shipment 


1920. 


169— 
179— 
17@— 
179— 


179— 
179— 
184-19 

16}9 


l«i9 


Spanish 

smalls, 

washed, 

fines. 


lii-lU 
Ifi  -1& 
15  -1* 

16  -la 


16 -16} 
179— 
179— 
179— 


179— 
179— 
184-19 


1<49 
1849^ 


Furnace 
lump  ore, 
i»  ashed, 

48-52 
percent. 


17  -17J 
17  -17| 

199 
16^17 

16^17 
189^' 


Sjpanish 

lump, 

washed. 


-9154 
-915 
—915 
-915 


17  -174 
17  -17} 

199 
16^17 

16i-17 

'i89— 


Fumaoe 
nonar- 

senic  less 
Aofl 

percent 

arsenic. 


169— 
169— 
169— 
169— 


169— 
ie9— 
169- 
16-16i 


17  -174 
17  -17} 

199 
16i-17 

16^17 
1819^ 


Domestic 
concen- 
trates, 
(.  0.  b. 
mill. 


11-12 
11  -12 
11  -12 
11  -12 


11-12 
11  -12 
11  -12 
11  -12 


25-«) 

^% 

30-33 
27-28 


18)9— 


■  NominaL 


479**— 20 ^15 
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The  manufacture  of  sulphuric  acid,  especially  the  grades  of 
higher  strength  and  purity. 
The  bleaching  of  silk  and  straw. 
Disinfection  purposes. 

Preservation  of  beverages  and  food,  especially  dried  fruiu 
Manufacture  of  sodium  sulphite  and  bisulphite. 
In  metallurgical  flotation  processes. 

4.  Vulcanization  of  rubber. 

5.  The  manufacture  of  matches. 

6.  Old-fashioned  gunpowder.     Sulphur,  however,  is  not  used  as  an 
ingredient  of  the  moilern  smokeless  powder. 

7.  Manufacture  of  certain  varieties  of  cements. 

8.  Manufacture  of  carbon  disulphide. 

9.  Manufacture  of  sulphur  chlorides. 

10.  In  the  dye  industry. 

11.  Manufacture  of  sodium   thiosulphate,   commonly   known  a- 
**hypo"  in  the    hotographic  trade. 

12.  Vulcanization  of  com  and  linseed  oils. 

The  increased  use  of  sulphur  in  the  manufacture  of  sulphuric  aci-i 
during  the  war  because  of  the  inability  of  imported  and  domosti 
pyrites  to  meet  the  increased  demand  is  clearly  shown  by  the  folJo.\- 
ing  table  which  gives  the  consumption  of  pvrites  and  sulphyr  h\ 
those  fertilizer  manufacturers  who  produce  their  own  sulphuric  acifi. 
The  figures  indicate  a  60  per  cent  increase  in  1918  over  1917  in 
the  quantity  of  sulphur  consumed  by  these  fertilizer  manufacturpr?. 
The  increase  is  even  more  striking  when  it  is  remembered  that,  prior 
to  the  war,  very  little  sulphur  was  used  in  the  manufacture  of  suJ- 
phuric  acid,  especially  of  that  grade  used  by  the  fertilizer  manu- 
facturer. 

Sulphur  (xnd  pyrites  used  by  fertilizer  maniifacturers.^ 


Material. 


Pyrites.. 
Sulphur. 


1  From  U.  S.  Department  of  A^n'iculture,  Bulletin  No.  7K,  A  Surrey  of  the  FertUixer  Industry. 

The  War  Industries  Board*  estimated  that  the  1918  production  of 
sulphuric  acid  was  distributed  according  to  the  raw  material  used  a> 
follows: 
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Soarc«  of  sulphur. 


Sulnbnr 

Dome  ale  pyrites. 

Zinr  ore  fumes 

Copper  ore  fumes. 
S-^ani^h  pyrites... 
CAoadian  pyrites. 


Total. 


Tons  of 

50*Baum6 

sulpburio 

add 
produced. 


4,270,000 
1,150,000 
900,000 
800,000 
600,000 
480.000 


8,200,000 


The  above  figures  show  that  twice  as  much  sulphuric  acid  was 
produced  in  the  United  States  in  1918  from  sulphur  as  was  produced 
from  domestic  and  imported  pyrites. 

HISTORY. 

Sulphur  has  been  produced  commercially  in  Sicily  for  several  hun- 
dred years  past.  For  many  years  and  up  to  1903  about  95  per  cent 
of  the  world^s  supply  was  mined  and  prepared  for  sale  in  that  country. 

[n  1838  a  monopoly  of  the  Sicilian  export  trade  in  sulphur  was 
placed  in  the  hands  of  a  French  company  (MM.  Taix  &  Cie.,  of  Mar- 
seille), which  nearly  tripled  the  price  of  sulphur.  This  increase  in 
price  forced  the  manufacturers  of  sulphuric  acid  to  learn  how  to  use 
iron  pyrites  as  their  source  of  sulphur.  As  a  result  the  Sicilian  pro- 
ducers lost  all  of  this  trade,  which  thev  have  never  been  able  to 
regain.  Then  followed  the  withdrawal  of  the  French  monopoly  with 
the  subsequent  reestablishment  of  the  old  price  of  about  $25  per  ton 
for  sulphur. 

The  next  important  event  in  the  history  of  the  sulphur  industry  was 
the  development,  in  about  1890,  of  the  Chance-Claus  process  for  the 
recover}^  of  sulphur  from  the  alkali  waste  of  the  Le  Blanc  soda 
process.  Advantage  was  taken  of  the  possibilities  of  this  process  to 
cause  internal  competition  among  the  Sicilian  producers,  with  the 
result  that  the  selling  price  of  brimstone  was  reduced  to  about  $11 
per  ton,  out  of  which  had  to  be  paid  the  export  tax  of  $1.95  per  ton. 
Tliis  state  of  affairs  continued  for  some  time,  until  1896,  when  the 
Sicilian  laborers  were  on  the  verge  of  starvation  and  revolution.  In 
this  year  efforts  originating  in  England  resulted  in  the  combination 
of  the  British  and  Sicilian  interests  with  the  formation  of  the  Anglo- 
Sieilian  Sulphur  (^o.  This  combination  received  the  support  of  the 
Italian  Government,  which  reduced  th(<  export  tax  on  sulphur  to  I 
lire  (19.3  cents)  per  ton.  There  followed  an  increase  in  the  wages  of 
the  laborers,  abolishment  of  child  labor,  and  withdrawal  of  heavy 
income  taxes.  The  formation  of  this  company  resulted  in  fair  and 
satisfactory'  prices  to  both  the  consumer  and  producer  and  a  period 
of  10  years  of  peace  and  prosperity  in  Sicily. 

In  1865  a  large  underground  deposit  of  sulphur  was  found  in  west- 
em  Louisiana.  There  followed  nearly  30  years  of  effort  on  the  part 
of  different  companies  to  work  successfully  this  deposit  by  the  ordi- 


world's  supply,  has  been  reduced  to  about  50  per  cent  at  the  end  of 
1913.  The  maximum  production  of  559,936  long  tons  of  sulphur  in 
Italy  was  reached  in  1905,  and  has  since  fallen  to  as  low  as  208,499 
long  tons  in  1917.  The  United  States  importe  of  Sicilian  sulphur 
have  decreased  rapidly  since  1903  until  in  1913  they  were  Des;]igiUe. 
Id  1915  the  United  States  surpassed  the  other  great  sulphur- 
producing  country,  Sicily,  and  now  occupies  the  predominant  posi- 
tion in  the  sulphur  industry  of  the  world.  Sulphur  was  used  in  loi^ 
quantities  in  the  production  of  sulphuric  acid  during  the  war  owing 
to  the  large  increased  demand  which  could  not  be  supplied  b>-  either 
imported  or  domestic  pyrites.  This  caused  an  incroa.se  in  the  domes- 
tic production  from  1914  to  1918  of  more  than  800,000  tons.  It  is 
expected  tliat  sulphur  will  again  displace  pyrites  to  a  large  extent  in 
the  manufacture  of  sidphuno  acid  in  the  United  States.  During  1919 
many  sulphuric  acid  manufacturers  contracted  with  domestic  sul- 
phur producers  for  their  supply  of  raw  material. 

LABGEST    PRODUCERS. 

The  leading  producing  countries  are  the  United  States,  Italy,  arid 
Japan  in  the  order  given.    The  industry  in  each  country  is  discussed 

individuaJly  on  succeeding  pages: 

Production  o/mlphur  in  prineipnt  eo«n(ne».' 
[Long  Ions,  !,!40  pouDdi.) 


>  l-niii'J  -I  i>-  ['Xviiii  tioii,  hntinnlnt  with  IMM,  UkiD  directly  tn 
un'ev.  .v.   uli»^]ur  slupijrd  (torn  mlDH. 
•  Not  naiUle. 
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ThdUd  States. — ^Prior  to  the  successful  deyelopment,  in  1903,  of  the 
Lfouisiana  sulphur  deposit,  the  sulphur  production  of 'the  United  States 
'was  less  than  one-half  of  1  per  cent  of  the  consumption.  In  the  fol- 
lowing year,  1904,  enough  sulphur  was  produced  to  supply  the  entire 
domestic  consumption.  The  output  increased  rapidly  until  in  1915 
the  United  States  obtained  a  decided  lead  over  Sicily  in  the  produc- 
tion of  sulphur. 

The  two  States  of  Louisiana  and  Texas  produce  about  99  per  cent 
of  the  entire  output  of  sulphur  in  this  country.  The  remainder  is 
produced  in  Nevada  and  Wyoming  for  local  consumption.  The  pro- 
duction of  sulphur  in  1918  was  about  1,350,000  long  tons.  The  1919 
marketed  production  has  been  estimated  at  900,000  long  tons. 

The  principal  producers  of  sulphur  are  the  'Union  Sulphur  Co.,  at 
Sidphur,  Calcasieu  Parish,  La. ;  the  Freeport  Sulphur  Co.,  near  Free- 
port,  Brazoria  Coimty,  Tex.;  and  the  Texas  Gulf  Sulphur  Co.,  at 
Gulf,  Matagorda  County,  Tex. 

StUphiKr  produced  and  skipped  in  the  United  States,  1909-1918. 

[From  PreUmlnary  Report  on  the  Mineral  Resoorces  of  the  United  States  in  1918,  United  States  Qeotogical 

Survey.] 


Mined. 

Shipped. 

Year. 

Mined. 

Shipped. 

Year. 

Quantity 
(long  tons). 

Quantity 
(long  tons). 

Approxi- 
mate value. 

Quantity 
(long  tons). 

Quantity 
(long  tons). 

Approxi- 
msM  value. 

1909 

273,963 
347,060 
a05,066 
787,735 
491,060 

258,283 
250,919 
253,795 
305,390 
319,333 

$4,783,000 
4,522,000 
4,573,000 
5,289,000 
5,614,000 

1914 

417,090 

520,582 

619,683 

1,134,412 

1,353,525 

841,985 

283,803 

766,835 

1,120,378 

1,266,709 

18,214,000 

1910 

1915 

3,065,000 

1911 

1916 

12,217,000 

1912 

1917 

23,987,000 

1913 

1918 

27,868,000 

Italy. — ^This  country,  prior  to  the  successful  development  of  the 
sulphur  deposits  in  the  United  States,  was  the  world's  leading  sulphur 
producer.  The  competition  from  sulphur  producers  of  the  United 
States  has  had  a  far-reaching  effect  on  the  sulphur  industry  of  Italy. 
The  production  of  crude  sulphur-bearing  mineral  in  Italy  declined 
from  about  660,000  long  tons  in  1905  to  208,499  long  tons  in  1917. 
Even  in  the  face  of  an  active  demand  for  sulphur  in  England,  France, 
Australia,  Russia,  and  Sweden  during  the  war  the  production  of 
sulphur  in  Italy  stiU  continued  to  decline  because  of  the  high  cost  of 
fuel  and  explosives.  In  1919  Italy  ranked  second  in  the  world's 
production  of  sulphur.  The  figures  are  given  on  page  230,  but  are  not 
directly  comparable  with  the  production  in  the  United  States  and 
other  countries,  because  they  represent  rock  impregnated  with  sid- 
phur,  while  the  production  of  the  United  States  is  for  practically 
pure  sulphur. 
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The  exports  of  sulphur  from  Italy  are  shown  in  the  following  table 

Exports  of  sulphur  fnm  Italy. 
(From  MoTlmento  Commercials  del  Regno  D'ltalia.] 


Coimtry. 

1910 

1911 

1912 

Long  tons. 

Value. 

Long  tons. 

Value. 

LosgtODS. 

Valoe 

Aiistrifl.HungAiy. . . , 

32,670 
93,366 
33,455 
18,778 
15,742 
25,457 
14,060 
105,521 

1674,671 
1,771,108 
698,127 
390,522 
298,718 
495,500 
272,324 
2,243,246 

89,002 
116, 160 
82,543 
19,899 
23,500 
23,114 
11,593 
126,392 

1807,106 
2,318,027 
684,006 
420,705 
449,419 
455,285 
229,133 
2,728,980 

42,049 
104,599 
35,052 
19,761 
27,961 
25,160 
10,553 
105,3.3 

m'^.r. 

France 

1.999  V4 

TT  y-* 

flrnfttBiftAfn.... 

41'.  is 

Sweden 

ai*,:- 

Russia 

491  S 

B(»l<;ltini ^ . . , 

2|C  fC 

AU  other 

2  2r :. 

Total 

339,060 

6,844,216 

392,203 

7,992,661 

370,438 

7,542.» 

Coimtry. 

1913 

1914 

1915 

Long  tons. 

Value. 

Long  tons. 

VaUie. 

LongtCDB. 

Valaa 

A^iftrfc^Hi^nswry. 

40,334 
74,834 
38,363 
16,205 
19,232 
24,051 
13,113 
118,754 

1841,533 
1,439,070 
821,285 
845,768 
370,216 
498,210 
213,621 
2,596,365 

32,052 
63,237 
23,134 
12,786 
17,821 
20,952 
6,882 
79,948 

1690,041 
1,247,844 
501,687 
288,715 
353,332 
425,907 
120,503 
1,841,290 

15,906 
97,524 
25,9ul 
36,206 
17,707 
2,747 

S3r  iM 

France r..'. 

2,i».r 
sssc 

Oflrmwiy   ..... 

Onwt  Britain 

9Q§  >V 

Sweden 

37ST'*' 

Russia 

65  ^: 

Belgium 

All  other 

93,120 

2,«ij:t. 

Total 

845,786 

7,173,118 

255,812 

6,469,100 

280,213 

6,9(».n: 

Comitry. 

1016 

1917 « 

19181 

Long  tons. 

Value. 

Long  tons. 

Value. 

Long  tons. 

Value. 

AntttHn^HungM'y. 

• 

Fn^noe, 

109,924 

$3,496,299 

09,028 

83,734 

Germany 

Oreat  ttrltfrin 

74,615 
21,376 
19,t31 

2,789,724 
667,499 
586,007 

21,276 
2,067 
4,437 

50,882 

Sweden 

Russia 

Bf  H<"m ............. 

AU  other 

95,730 

3,730,119 

19,662 

45,534 

Total 

821,276 

11,271,648 

116,470 

9,000,005 

180,140 

14,«2.3> 

*  Taken  (rom  Statistica  del  Commercio  Speciale  di  Importaxlone  e  di  Esportaclone. 

Japan. — ^The  production  of  sulphur  in  Japan  prior  to  the  war 
increased  slowly  but  steadily  until  in  1913  it  was  58,541  long  tons. 
The  production  of  sulphur  in  Japan  was  greatly  stimulated  during  the 
war  because  of  the  decrease  in  Italian  output  and  the  increased  war 
demand  in  European  countries.  This  stimulation  resulted  in  dou- 
bling the  Japanese  production,  and  in  1917  the  total  output  of  sulphur 
in  Japan  was  1 16, 125  long  tons.  This  increased  production  of  sulphur 
in  Japan  is  largely  accounted  for  by  increased  exports  to  Russia  and 
Australia.  It  seems  improbable  that  Japan  will  be  able  to  mainUin 
this  increased  output  of  sulphur  when  normal  conditions  in  ocean 
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shipping  are  restored.     The  ruling  price  in  Japan  during  1916  was 
S35  per  ton  f.  o.  b.  Yokohama.^ 

The  following  table  gives  the  exports  of  sulphur  from  Japan,  begin- 
ning with  1913: 

Exports  of  sulphur  from  Japan. 
[From  Annual  Return  of  the  Foreign  Trade  of  the  Empire  of  Japan.] 


Country. 


British  India. 
Dutch  India.. 
Asiatic  Russia 
United  States. 

Australia 

A.U  others 

Total... 

r  = 


1913 


Long  tons. 


1,046 

287 

14 

22,357 

24,010 

5,685 


53,309 


Value. 


123,119 

5,807 

352 

422,294 

426,072 
109,202 


987,446 


1914 


Long  tons. 


943 

2,«3 

328 

18,575 

23,316 

4,939 


Vahie. 


$17,914 

49,409 

5,446 

366,465 

387,019 

93,939 


50,754 


920,192 


1916 


Long  tons. 


4,699 
614 

5,277 
27,078 
28,284 

7,739 


73,691 


Value. 


188,250 
18, 175 
90,829 
482,074 
433,075 
132,683 


1,240,066 


Country. 


British  India. . 
Dutch  India.. 
Asiatic  Russia, 
United  States 

Australia 

All  others — 

Total... 


1916 


Long  tons. 


3,776 
1,740 
27,531 
20,704 
17,278 
10,352 


81,381 


Value. 


8140,837 

70,823 

1,358,520 

598,204 

625,575 

304,487 


3,098,446 


1917 


Long  tons. 


10,579 

6,592 

3,636 

1,178 

48,970 

13, 141 


84,096 


Value. 


f  544, 184 

314,957 

159,060 

41,142 

1,609,468 

493,371 


3,062,182 


1918 


Long  tons. 


8,902 

2,309 

2 

278 

35,379 

6,772 


Valuei 


8344,132 

84,346 

205 

7,753 

1,050,113 

292,742 


53,242 


1,779,291 


METHODS   OF   MINING. 

Sulphur  was  first  mined  in  Sicily.  The  deposits  occur  at  a  depth 
of  from  150  to  650  feet,  the  sulphur  being  associated  with  gypsum. 
The  ore  which  contains  at  the  most  40  per  cent  of  sulphur  was,  for- 
merly, brought  to  the  surface  on  the  backs  of  laborers.  Later  this 
method  was  replaced  by  mechanical  hoisting  apparatus.  The  sul- 
phur is  then  removed  from  the  gangue  by  melting;  part  of  the  sul- 
phur itself  is  used  as  fuel.  This  method  recovers  only  about  60  per 
cent  of  the  sulphur  in  the  ore.  Steam  extraction  of  sulphur  has  been 
successfully  applied  at  Romanga,  Italy,  but  this  process  does  not 
appear  to  be  practicable  on  a  large  scale  in  Sic  ily,  because  of  the  high 
cost  of  fuel  and  to  the  excessive  losses  occasioned  by  the  large  amounts 
of  gypsum  and  limestone  associated  with  the  sulphur. 

The  deposits  from  whi<  h  sulphur  is  obtained  in  the  United  States 
are  geographically  associated  with  the  "Dome  formations."  The 
Louisiana  deposit,  which  is  a  typi'^al  one,  has  an  average  depth  of  125 
feet  and  is  about  one-half  mile  in  diameter.  This  deposit  has  an 
overburden  of  about  450  feet,  which  is  mainly  quicksand  impregnated 
with  hydrogen  sulphide  waters.  It  was  this  overburden  that  caused 
thefailiireof  the  ordinary  mining  methods  when  applied  to  this  deposit. 


>  Commerce  Reports,  Feb.  28, 1917. 
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The  difficultieB  were  overcome  by  a  radically  new  process,  which  wu 
invented  by  Herman  Frasch.  In  essentials  the  process  consists  m 
introducing  superheated  water  into  the  sulphur  beds;  the  sulphur  is 
thereby  melted  and  blown  to  the  surface  by  means  of  compressed  &ii 
This  is  accomplished  by  drilling,  and  sinking  concentric  pipes  into 
the  sulphur  bed.  The  superheated  water  is  introduced  through  m 
pipe,  compressed  air  through  a  second,  and  the  sulphur  rises  through 
the  third  one.  The  quantity  of  sulphur  obtained  from  each  wel! 
varies  greatly  because  of  uncertain  underground  conditions  whi<b 
can  not  be  definitely  determined  beforehand.  Early  in  the  wi* 
period  certain  of  the  older  fields  were  thought  to  have  been  workri 
out  as  no  more  sulphur  could  be  pimiped'from  the  wells,  but  some  of 
the  wells  were  deepened  by  about  400  feet  with  the  result  that  they 
were  again  as  productive  as  when  first  operated.  The  methoi 
requires  large  quantities  of  hot  water.  Crude  oil  is  used  as  fuel,  an'^ 
its  local  availability  and  cheapness  have  largely  contributed  to  d" 
successful  operation  of  the  Frasch  process.  It  is  apparent  thftt  bj 
this  method  the  labor  required  is  relatively  small. 

The  molten  sulphur  as  it  comes  from  the  wells  is  run  into  large  bios. 
where  it  cools  rapidly.  These  bins  often  reach  a  height  of  65  feet. 
In  this  manner  blocks  have  been  formed  containing  as  much  8» 
150,000  tons  of  sulphur. 

When  it  is  desired  to  ship  the  sulphur,  a  temporary  track  is  laid 
parallel  to  the  long  side  of  the  bin.  The  boards  are  removed  from 
the  sides  and  the  sidphur  is  blasted  down.  It  is  then  loaded  inti 
gondola  cars  by  means  of  a  large  locomotive  crane  equipped  with  a 
grab  bucket.  The  cars  of  sulphur  on  reaching  the  shipping  port  an- 
emptied  into  the  steamer  by  means  of  automatic  machinery,  which 
permits  the  docking,  loading,  and  sailing  of  a  steamer  in  12  hours. 
From  a  shipping  standpoint  the  mines  of  the  United  States  are 
advantageously  located.  They  are  situated  close  to  the  Gulf  ports, 
and  also  have  direct  connections  with  southern  railways. 

IMPOBTANGE  OF   SULPHUB  IN  COASTWISE  SHIPPINO. 

The  chief  domestic  sulphur  markets  are  located  in  the  Atlantic 
Coast  district.  This  market  is  constituted  in  large  part  by  the  fer- 
tilizer and  papeivpulp  industries,  which  are  both  large  users  of 
sulphur  either  as  native  sulphur  or  in  the  form  of  pyrites.  The 
development  of  domestic  sulphiu*  deposits  in  Louisiana  and  Texas 
is  an  important  factor  in  furnishing  tonnage  for  northbound  vessels 
engaged  in  coastwise  shipping.  The  heavy  movement  of  freight  in 
the  coastwise  shipping  trade  is  southbound  from  Atlantic  ports  to 
Gulf  ports,  while  the  northbound  freight  from  Gulf  ports  is  com- 
paratively light.  Sulphur  is  an  article  of  sufficient  tonnage,  to  offer 
a    possibility    of    substantially    increasing    northbound    coastwise 
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Imports  of  9ulphur,  by  countries — Continued. 


Imported  from- 


Italy 

United  Kingdom. 
North  America... 

Japan 

All  other 


Total. 


1912 


Long 
tons. 


0,175 
10 
32 

19,279 


25,496 


Value. 


1120,860 

238 

829 

331,789 


1913 


Long 
tons. 


18,653 


Value. 


$153 


2,372 
363,081 


1914 


Long 
tons. 


732 

224 

12 

18,406 

15 


Value. 


119,675 
6,217 

500 
328,519 

539 


19U 


Long 
tons. 


157 
1 

90 
J,  117 


v*:^. 


453,716 


18,757       365,606 

* 


19,389!    355,450         26,365        4^1- J! 


Imported  from— 


Italy 

United  Kingdom. 
North  America... 
Japan 


Total. 


1916 


Long 
tons. 


201 


Value. 


$5,831 


30 
22,539 


540 
372,599 


22,770  378,970 


1917 


Long 
tons. 


5 

13 

11,791 


Vahie. 


$211 

483 

205,286 


1918 


Long 
tons. 


4 

278 


11,809  ,    205,980 


282 


Value. 


$75 
S,G02 


1919 


Long 
tons. 


6 

67 

2 


8,677 


75 


I 


Imports  for  consumption. 

SULPHUR  OR  BRIMSTONE,  CRUDE. 


Fiscal  year. 


1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


Rates  of  duty. 


Free. 


do. 
.do. 
.do. 
.do. 


Quan- 
tity 
(long 
tons). 


17,897 
31,233 
23,380 
25,545 
19,257 

.do I      20,236 

.do 

.do 

.do 

.do 

.do 


2'.,  302 

22,539 

11,819 

282 

75 


Value. 


$307,207 
537,778 
409,990 
453,754 
374,024 
34A,875 
442,975 
372,599 
205,980 
8,077 
1,832 


Duty 
col- 
lected. 


quantitv    ^^^' 

(lon<?  " 

tonsi).         ,  , 


$17. 17 
17.22 
17.54 
17.76 
19.42 
17.14 
17.14 
16.  .*»:* 
17.42 
30.77 
24.43 


SULPHUR.  SUBLIMED,  OR  FLOWERS  OF. 


1909 1  $8  per  ton. 

19101 do 

1910« $4perton. 

1911 do 

1912 do 

1913 do 

1914« do 

1914* Free 

1915 do 

1916 do 

1917 do 

1918* 

1919i 


425 
345 
821 
969 
3,921 
6,104 
289 
309 
950 
200 
295 


$13,035 

9,9:»6 

23,914 

27,296 

87,062 

122,093 

7,801 

8,040 

31,202 

7,512 

13,317 


$3,4'M 
2,7.79 
3,283 
3,877 
15,686 
24.416 
1,158 


$30.riO 
28,  S7 
29.14 
28.1i> 
22.20 

».oo 

26-95 
2r..01 
33.84 
37.56 
45.14 


REFINED  SULPHUR. 


1909 '  $8  per  ton. 

19101 (io 

1910« $4perton. 

1911 do 

1912 , do 

1913 1 do 

1914> do 

1914< Free 

1915 

1916 

19171 

1918* , 

1919 . 


.do. 
.do. 
.do 
do 
.do 


751 
50 

916 

999 
1,393 
1,742 

147 
1,376 
1,296 

850 


$19,9G6 
1,355 
22,723 
24,072 
35,448 
41,626 
3,815 
35,819 
36,275 
2o,778  , 


79 
00 


$2v59 
27.26 
21. 
24. 
25.45 
23.89 
2'kOO 
26.09 
2&00 
31.50 


14 


Uulv  1  to  Aug.  5.  19()y. 

« Aug.  6,  1909.  to  Junn  30,  1910. 

'July  1  to  Oct.  3.  1913. 


«Oct.  4,  1913,  to  June  30. 1914 
1^  Not  listed. 
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ImptyrUfcT  consumption — Continned. 

SULPHUR,  LAC  OR  PRECIPITATED. 


Iscalyear. 


Rate  of  daty. 


Free. 


.do. 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Quantity 
(pounds). 


114,600 

110,886 

130,633 

15),  952 

715, 876 

233, 896 

208,568 

217, 997 

69, 145 

84,224 

30,548 


Value. 


17, 

6, 

8, 

9. 

13, 

13, 

13, 

1: 

10, 
6, 


442 

672 
098 
670 
723 
636 
187 
628 
009 
797 
897 


Duty 
ooUected. 


Value  per 

unit  of 

quantity 

(pounds). 


$0,066 
.060 
.062 
.064 
.019 
.058 
.063 
.076 
.101 
.128 
.149 


Actual  and 

computed 

ad  valorem 

rate  (per 

cant). 


EXPORTS. 

Exports  of  sulphur  have  increased  from  45,595  long  tons,  valued 
SS64,808,  in  1910,  to  177,548  long  tons,  valued  at  $3,595,512,  in 
17.  In  1918  the  export  of  sulphur  decreased  to  140,525  long  tons, 
lued  at  $3,842,904,  and  in  1919  there  was  a  further  decrease  to 
^S91  long  tons,  valued  at  $3,731,386.  The  exports  of  sulphur 
ve  been  chieifly  to  Canada.  The  following  table  shows  the  exports 
sulphur  by  countries  since  1909: 

Domestic  exports  of  sulphur  or  brimstone. 
[  Fiscal  years.] 


Exported  to— 

1009 

1010 

1011 

Long  tons. 

Value. 

Long  tons. 

Value. 

Long  tons. 

Value. 

n<^ 

13,450 

4,570 

1,650 

8,125 

120 

1249,000 

91,400 

33,(K)0 

162, 734 

2,486 

25,570 

1,909 

1,.113 

15,226 

10 

1,500 

168 

9 

$471,475 

38,032 

22,854 

297.557 

197 

31,000 

3,455 

238 

na'iv 

1,355 

$26,560 

lu'^U-  ids. ., 

■ila 

14,104 

18 

1,500 

263 

20 

267,099 

a(  o  a  1(1  Central  .\inerira. . 
cfouruJland  and  Labrador. 

377 
26,250 

it  Indies 

0 
4,601 

188 
01,719 

5,729 

otlier 

720 

Total 

31,525 

630,527 

45,595 

864,808 

17,260 

326,736 

Exported  to— 

1012 

1913 

1014 

Long  tons. 

Value. 

Long  tons. 

Value. 

Long  tons. 

Value. 

Jire 

18, 100 

3,790 

S(M) 

16,  r)97 

171 

1,4(K) 

300 

2 

$33!),  550 

7m, 300 

in.ooo 

313, 439 

3,470 

27,300 

6,24S 

42 

38,260 
8,241 

$682,550 
147. 407 

4S.500 
20, 220 
13,100 
18, 964 

781 
4,000 

297 
>4,160 

$851,650 

nanv 

406, 350 

ii'^-hmd-^ 

220, 250 

U'la 

23,720 

663 

2,500 

413 

64 

44S,719 

15,  '.'^ 

48, 750 

8,458 

1,438 

364,909 

16,780 

70,000 

6,167 

73,618 

Xico  and  Central  Araerica.. 
'^fiundUnd  and  Labrador. 
i?l  ludn'.i 

Jtlicr 

Total 

41,200 

784,349 

73,861 

1,353,310 

110,022 

2,018,734 

>  Includes  4,000  tons  to  French  Afrtoa. 
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Dcmatic  exporU  of  ndphur  or  MnufofM— CcmtmiMd. 


Exported  to— 


19U 


Long  tons. 


VftluA. 


Long  tons. 


Vftltto. 


HIT 


Long  tons. 


Vilitf 


Tnnoe 

Oormany , 

Netherlands. 

Canada. 

Hexloo  and  Central  America.. 
Newfoundland  and  Labrador. 

West  Indies 

South  America. 

Norway  and  Sweden 

Another 


6,804 


1119,072 


8,000 


8100,000 


22,077 


1473.^ 


0,4M 

38,166 

674 


113,876 

603,602 

19,816 


2 

44,60 
1,426 


86 

814,620 
33,700 


255 
455 

480 
108 


7,630 

11,231 

9,700 

2,740 


419 

671 

12,703 

607 


10,400 

14,743 

263,852 

16,882 


6,823 
4,008 
2,936 
3,100 
27.682 
40,134 


TotaL. 


48,391 


886,766 


68,460 


1,314,290 


177,548 


1,31-.^ 

7  ;  * 
•4  -* 

12.  L- 

•V-  ••■• 

Vi    * 


3.5K  :. 


1918 


Szported 


Long  tons. 


France 

Canada. 

Mexico  and  Central  America 
Another 

Total. 


4,938 
90,859 

7,934 
36,804 


Valna. 


8103,424 

2,169,701 

233.983 

1,335,846 


140,535 


3,842,904 


1919 


Long  tons. 


13,929 
58,708 
4,066 
47, 188  ' 


Valoi 


ir 


123,891 


1.^. 


PRICES. 

The  larger  part  of  the  sulphur  consumed  in  the  United  States  h 
sold  on  a  long-time  contract  basis.  The  contract  price  prevailir: 
before  the  war  and  until  early  in  1916  was  practically  constant  h. 
S22  per  long  ton  f.  o.  b.  New  York  or  about  $18  per  ton  f.  o.  b.  mint^ 
Contracts  for  sulphur  usually  cover  a  period  of  from  one  to  thm 
years. 

During  the  war  the  contract  price  on  sulphur  increased  to  S22  p^: 
long  ton  f.  o.  b.  mines.  In  a  very  few  cases  where  consumers  pu: 
chased  their  supply  from  month  to  month  or  in  the  open  marke: 
from  dealers  the  price  was  naturally  higher  than  $22  per  ton.  Early 
in  the  fall  of  1917  the  fertilizer  committee  of  the  Chemical  AUiancf 
acting  with  the  consent  of  the  Council  of  National  Defense  mad? 
informal  arrangements  for  a  price  on  sulphur  of  $22  per  long  ton  f .  o.  b 
mines.  This  policy  continued  until  June  7,  1918,  when  the  Wi^ 
Industries  Board  took  more  direct  control  of  the  sulphur  aituati^r 
On  June  27,  1918,  the  War  Industries  Board  by  resolution,  approvf^i 
by  the  President  on  July  2,  1918,  assumed  control  of  the  producii' : 
and  distribution  of  all  sulphur  materials.  This  control  and  price  o: 
$22  per  long  ton  was  in  effect  until  January  1,  1919.  Since  this  tbn 
active  competition  between  sulphur  producers  has  caused  a  decline 
in  the  price  of  sulphur  to  $18  to  $20  f .  o.  b.  New  York  in  December 
191d. 
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rhe  following  table  on  spot  quotations  of  sulphur  in  the  New  York 
rket  as  recorded  by  the  Oil,  Paint,  and  Drag  Reporter  while  fol- 
ing  the  contract  price  paid  for  sulphur  prior  to  the  war  does  not 
e  an  accurate  idea  of  the  contract  price  paid  for  the  bulk  of  the 
phur  during  the  later  years  of  the  war. 


Sulphur  or  hrimxtoru  (wholeiale),  per  long  ton,  spot^  New  York. 

[Data  from  Oil,  Pafait,  and  Drug  Reporter.) 


January. 


822  ® 
22® 
22® 
22  ® 
22  ® 
-® 
35® 
28® 


S22.50 
22.50 
22.50 
22.60 
22.50 
35.00 
45.00 
35.00 


April. 


822®  822.50 
22  ®  22.50 
22®  22.60 
22®  22.60 
20  ®  30.00 
45®    — 

NozDJnal. 
28®    86.00 


July. 


»  822.50 
22®  22.50 
22®  22.60 
22®  22.60 
—  ®  35.00 
45A    — 

Nominal. 
28®    86.00 


October. 


822  ® 
22® 
22  ® 
22® 

-® 

45® 
30® 
28® 


822.60 
22.50 
22.50 
22.50 
35.00 


S2.00 


Sulphur,  roU,  wholesale,  in  dollars  per  100  pounds,  spot.  New  York. 

[Data  from  Oil,  Paint,  and  Drug  Reporter.] 


Year. 

April. 

July. 

October. 

1.85®  2.15 
1.85®  2.15 
1.85®  2.15 
1.85®  2.15 
1.85®  2.15 
1.05  ®  2.25 
3.70®  4.15 
3.20®  — 

1.85®  2.15 
1.85®  2.15 
1.85®  2.15 
1.85  ®  2.15 
1.05  ®  2.25 
2.20®  2.60 

1.85®  2.15 
1.85  ®  2.15 
1.85  ®  2.15 
1.85®  2.15 
1.05  ®  2.25 
3.70®  4.15 

1.85®  2.15 
1.85®  2.15 
1.85®  2.16 
1.85®  2.15 
1.05®  2.25 
8.70  ®  4.15 
3.70®  — 
2.05®  — 

2.70®  — 

2.70  ® — 

Sulphur,  flour,  wholesale,  in  dollars  per  100  pounds,  spot,  New  York. 

Pata  tnm  Oil,  Faint,  and  Drug  Reporter.] 


Year. 


January. 


April. 


July. 


Oetober. 


2.00®  2.40 
2.00  ®  2.40 
2.00  ®  2.40 
2.00  ®  2.40 
2.00  ®  2.40 
2.10  ®  2.50 
3.85  ®  4.40 
3.35®  — 


2.00®  2.40 
2.00  ®  2.40 
2.00  ®  2.40 
2.00  ®  2.40 
2.10®  2.50 
2.35  ®  2.76 
8.25  ®  ~ 
&85®  — 


2.00  ®  2.40 
2.00  ®  2.40 
2.00®  2.40 
2.00  ®  2.40 
2.10®  2.50 
8.85®  4.40 
8.60®  — 
X86® — 


2.00  ®  Z40 
2.00  ®  2.40 
2.00  ®  2.40 
2.00  ®  2.40 
2.10®  2.60 
8.85  ®  4.40 
8.85®  — 
8.10®  — 


Sulphur,  flowers  of,  wholesale,  in  dollars  per  100  pounds,  spot,  New  York. 

Pata  tram  OH,  Paint,  and  Drag  Reporter.) 


January. 


April. 


July. 


Oetober. 


2.20  ® 
2.20® 
2.20® 
2.20® 
2.20® 
2.30® 
4.06® 
3.56® 


2.00 
2.60 
2.60 
2.60 
2.60 
2.70 
4.60 


2.20® 
2.20® 
2.20® 
2.80® 
2.30® 
2.56® 
4.06® 
3.06® 


2.60 
2.60 
2.60 
2.60 
2.70 
2.06 


3.20®  2.60 
2.20®  2.60 
2.20®  2.60 
8.20®  2.60 
2.30®  2.70 
4.05  ®  4.60 
4.06 
&06 


2.30®  3.60 
3.30®  3.60 
3.30®  3.60 
3.30®  2.60 
8.80®  3.70 
4.06  ®  4.60 
8.06 
8.80 


i4.C 
- 


sulptiur  in  some  of  the  arta,  was  classified  as  "sulphur  not  otherwise 
provided  for,"  and  not  as  refined  under  the  act  of  1890,  (G.  A. 
432,  T.  D.  10937,  of  1S91.) 

Sulphur  f^-ound  but  subjected  to  no  process  of  sublimation  w 
distillalion  was  held  crude,  or  sulphur  not  otherwise  provided  for, 
and  not  refined,  under  the  act  of  IS!14.  (G.  A.  3742,  T.  D.  17756,  of 
1896.)  This  deciaion  overruled  G.  A.  1409,  T.  D.  12813,  of  1892, 
holding  sulphur  with  a  residue  of  0.3  per  cent  after  calcination 
dutiable  as  refined. 

But  ground  or  roll  sulphur,  with  less  Ihan  one-half  of  1  per  cent  trf 
impuritiee,  was  held  within  the  provision  in  paragraph  84  of  the  act 
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THE  QUICKSILyER  INDUSTRY. 
DEBORIFTION. 

Quicksilver,  or  mercury,  is  a  silver-white  metal,  which  remains 
liquid  at  ordinary  temperature.  It  freezes  at  minus  38.9^  C,  boils 
at  357^  C,  and  is  13.6  times  heavier  than  water.  It  is  marketed  in 
flasks  containing  75  pounds  each. 

Ores. — ^About  25  minerals  containing  mercury  have  been  identified, 
but  of  these  only  three  are  of  commercial  importance. 

Oinmahar  is  the  well-known  cochineal-red  mercuric  sulphide 
(HgS).  When  pure,  it  contains  86.2  per  cent  of  the  metal.  It  is 
soft  Gxardness  2  to  2.5)  and  heavy  (specific  gravity  8.0  to  8.2).  The 
occurrence  is  crystalline,  massive,  or  earthy.  Its  most  common 
associates  in  ores  among  other  metallic  minerals  are  pyrite  (or 
marcasite),  sulphides  of  antimony  or  arsenic,  sulphiur,  and,  less 
frequently,  sulphides  of  copper  and  native  gold.  Frequent  gangue 
minerals  are  calcite;  quartz,  chalcedony  or  opal;  barite;  bitumens; 
and,  less  often,  fiuorite.  Cinnabar  in  a  more  or  less  pure  state  is 
the  chief  ore  of  quicksilver  and  almost  the  only  ore  mined  in  the 
United  States. 

Met(icinnaharite  has  the  same  chemical  constitution,  when  pure, 
as  cinnabar,  but  is  usually  massive,  gray  black  in  color,  and  slightly 
harder. 

Native  quicksilver, — ^The  native  metal,  occurring  as  minute  drops 
or  in  cavities,  and  also  as  an  amalgam  with  silver  and  other  metals^ 
is  a  frequent  associate  of  the  other  ores.  It  is  usually  considered  to 
be  a  natural  reduction  product  of  cinnabar  or  metacinnabarite. 

USES. 

As  the  only  metal  that  is  liquid  at  ordinary  temperatures,  quick- 
silver has  unique  and  special  uses  in  the  metallic  state.  Its  compara- 
tive chemical  inertness  together  with  its  weight  and  mobility,  make 
it  valuable  for  many  instruments.  It  alloys  readily  with  certain 
other  metals  forming  plastic  amalgams.  The  most  important  use  is 
as  fulminate  in  blasting  caps  and  other  detonators.  Both  the 
chlorides  of  the  metal  are  used  in  medicine,  and  surgery,  and  the 
oxide  by  conversion  into  mercuric  chloride  by  the  salt  in  sea  water 
provides  the  active  poison  in  antifouling  paint  for  ships'  bottoms. 

NonmUitary  uses. — ^Mercury  is  employed  in  making  drugs,  chemi- 
cals, fulminate  for  blasting  caps,  red  oxide  for  antifouling  paint, 
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barometers,  thermometers,  thermostats,  gas  governors,  mexmrj- 
vapor  lamps,  batteries,  cosmetics,  silvering  mirrors,  boiler  compoimd\ 
phthallic  acid,  vermilion,  and  dental  amalgam.  T  t  is  also  used  in 
preparing  raw  material  by  hatters  and  frnxiers,  and  in  the  amAlg&> 
mation  of  gold  and  silver  ores. 

Military  uses, — Its  mihtary  uses  include  fulminates  for  detonAtiD2 
high  explosives  and  fixed  ammunition;  for  medical  use  in  drugs  (c&l- 
omel,  corrosive  sublimate),  and  dental  amalgam;  antifouling  pmi 
for  ships'  bottoms;  storage  batteries,  barometers,  etc. 

SUBSTTTUTES. 

An  important  factor  that  will  affect  the  post-war  demand  for  quick- 
silver is  the  use  of  substitutes.  Just  prior  to  the  war  the  detonator 
manufacturers  were  using  substitutes  for  fulminate  of  m^xrurr. 
These  substitutes  were  obtained  from  Germany  and  the  supply  w&s 
cut  off  by  the  war.  Now  there  are  several  detonators  on  the  market 
that  are  composed  of  substitutes.'  The  substitutes  for  fulminate  v? 
commercially  important,  in  the  opinion  of  American  manufacturers  of 
blasting  caps.  While  substitutes  will  not  replace  fulminate  entirely 
(as  most  of  them  require  fulminate  to  explode  them),  they  are  expected 
to  cut  down  the  consumption  of  fulminate  about  75  per  cent. 

Prior  to  the  war  substitutes  for  fulminate  could  be  secured  from 
Germany  at  a  price  equivalent  to  about  $41  a  flask  for  quicksilver. 
The  American  substitutes  can  not  compete  with  pure  fulminate  at 
prices  lower  than  S75  a  flask  for  mercury,  and  even  at  S105  a  flask 
many  of  them  are  little  cheaper. 

As  to  the  reliability  of  tlie  substitutes  for  fulminate,  the  most 
tangible  evidence  is  that  the  ordnance  department  of  no  allied  Gor- 
ernment  permitted  their  use  in  caps  or  detonators  for  war  pur- 
poses. The  use  of  substitutes  is,  therefore,  confined  to  the  manufac- 
ture of  blasting  caps  for  use  in  mining  and  excavation  and  in  the 
making  of  sporting  ammunition.  A  misfire  in  either  of  these  com- 
modities is  not  so  vital.  ~  n  blasting  it  is  possible  to  use  two  ciips 
in  every  important  shot,  and  100  per  cent  detonation  is  practicalij 
certain  when  this  is  done. 

There  are  comparatively  few  applications  of  mercury  where  a  sub- 
stitute is  not  possible,  although  the  substitute  is  generally  not  so 
good  and  frequently  not  so  cheap.  Mercury  can  be  done  away  with  in 
making  cosmetics,  for  which  300  flasks  are  used  annually.  A  large 
part  of  the  consumption  in  drugs  and  chemicals  could  be  saved  bv 

1  Data  largely  from  eTidenoe  of  LesUe  OUver,  of  the  California  Cap.  Co.,  and  F.  L.  Ransome,  of  tba  U.  S- 
Geologioal  Survey,  before  the  U.  8.  Tariff  Commission  at  the  San  Frandsoo  conference,  June  26,  1^1 
The  compoaiticn  of  these  substitutes  is  varied.  Lead  (or  silver)  aside  is  one  of  the  most  important.  '  Chl^?- 
ratcvtrimenniraldehyde,  diazobensene  nitrate,  nitrogen  sulphide,  basic  mercuric  nitronnethaoe,  sodinm 
lUlmlnate,  and  other  compounds  are  also  employed. 
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liminating  certain  preparations  for  which  substitutes  can  be  used. 
lost  of  the  consumption  for  water-treating  compounds  and  for  ver- 
lilion  could  be  saved  if  necessary. 

COUNTRIES   OP  LABOEST   PRODUCTION. 

rhiring  1904  and  1905  the  United  States  led  the  world  in  production, 
'Ut  from  1906  to  1916  Spain  was  the  leading  producer,  accounting  for 
bout  one-third  of  the  total.  Ttaly,  Austria,  and  the  United  States 
aade  up  the  major  part  of  the  remaining  two-thirds.  :  n  1913,  the 
ast  year  before  the  war,  Spain  produced  36,619  flasks  of. 75  pounds; 
taly,  29,513;  Austria,  24,104;  United  States,  20,213;  Mexico  and 
►ther  countries,  6,606.  On  the  outbreak  of  the  war  Austrian  sup- 
plies were  at  once  commandeered  by  the  Central  Powers,  and  Spanish 
applies,  controlled  mainly  in  London,  were  held  for  allied  use. 
^nder  war  conditions  the  relative  importance  of  the  diflFerent  coim- 
ries  changed  to  some  extent,  as  may  be  seen  in  the  following  table: 

WorkTf  production  of  quicksilver ,  1908-1917,  in  flasks  of  75  pounds, 
[Fram  Mineral  Reaouroes,  1917,  U.  8.  Qeolog&oal  Survey.] 


Country. 


7nited  states 

Vostria 

Hungary 

taly 

Russia 

»pain 

Hexioo    and   other 
countries 


Total.. 


1908 


FlaAs 

19,752 

U6,814 

•2,289 

*  20, 106 

n,3«d' 


1909 


Flasks. 

21,075 
» 17, 198 

•2,098 

«  22, 668 

sa06 


^«  31, 382^40, 933 


>5,880 


97,612 


>4,500 


108,676 


1910 


<4,500 


104,741 


1911 


Flasks, 

20,601 

U7,T25 

•2,641 

426.264 

«118 

»  32, 892  u  43, 912iu  36, 921 


FUuka. 

21,2561 

120,694 

•2,339 

« 28, 072 


M,500 


130,773 


1912 


FUu^, 
25,064 

122,428 
•2,494 

4  29,406 


M,500 


120,813 


1913 


Flasks, 

20,213 

124,104 

•2,606 

«29,513 


u  86, 619 
14,000 


117,055 


1914 


FUuiks, 
16,548 

125,000 
«2,500 

« 31, 541 


w  28, 000 
•4,000 


1915 


Flasks. 

21,033 
•25,000 

•2,500 
428,954 

^800 
10  35,925 


1916 


Flasks. 

29,932 
•25,000 

•2,500 
•32,129 

•l,100i 


1917 


Flasks. 

36,159 
•25,000 

•2,500 

•29,300 

•500 


10  23, 369  u  15, 133 


•4,000    ^4,000 


107,589;  118,212 


118,030 


•4,000 


122,592 


1  Statistik  des  Bergbaues  In  5sterreich,  Wien. 

•  Statistics  not  avdlable- estimate  only. 
'  Ungar.  statist.  Jahrb.,  Budapest 

4  Riv.  servixio  min.,  Roma. 

•  Min.  Jour.,  London. 

•  Eng.  and  Min.  Jour.,  Feb.  U,  1918  (''nearly  1,000  tonnes'*). 

•  Statistics  of  the  mineral  Industry  of  Russia.    Petrograd. 

•  MetallgeseDschaft,  Krankfurt  am  Main. 

•  Statistics  not  available;  estimate  based  en  oral  information  finom  Russian  special  oammissiOD  to  United 
SUtes  in  1917. 

«  Estadlstica  minora  de  Espafia,  Madrid. 


DEPOSrrS  IN   THE   UNITED   STATES. 

The  qnicksilver  deposits  of  the  United  States  are  found  as  fisstire 
fillings,  often  irregular  and  linked  together  to  form  stock  works;  in 
complex  fracture  zones;  along  bedding  and  joint  planes;  and  dis- 
seminated through  the  country  rock.  Ore  shoots  are  extremely 
irregular.  Ore  and  gangue  are  foimd  as  fissure  fillings  cementing 
breccias,  or  impregnating  and  replacing  the  wall  rock. 

Quicksilver  ores  are  foimd  in  many  kinds  of  igneous,  sedimentary, 
and  metamorphic  rocks  of  various  ages.  Deposits  often  follow  lines 
of  r^onaJ  fissuring.     The  relation  is  noticeably  frequent  between 
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igneous  activity  and  the  deposition  of  quickBilver  ores.  A  (^i- 
siderable  number  of  deposits  have  proved  to  be  very  superfi/iL 
decreasing  rapidly  in  size  and  value  at  depth. 

It  is  said  that  the  United  States  can  furnish  an  adequate  '^:> 
ply  of  quicksilver  for  years  to  come,  provided  prices  are  maint&i^r^. 
The  rich  ores,  however,  are  practically  exhausted  and  few  mii^ 
*have  lai^e  reserves  even  of  low-grade  ore.  The  remarkable  o. 
standing  featiire  of  the  American  quicksDver  industry  is  the  extrt: 
low  grade  of  the  raw  material  utilized.  Material  carrying  eTen  it- 
than  one-quarter  of  1  per  cent  mercury  is  successfully  treated  t' 
certain  properties;  the  average  ore  mined  in  the  United  Stat^  c  > 
tains  about  0.5  per  cent. 

IX»CE8TI0   PBODUCnON. 

Qiuintity. — ^The  domestic  production  of  qiucksilver  in  191S  «i 
32,883  flasks  of  75  pounds  each.  This  quantity  is  almost  twice : : 
production  in  1914.  In  1876  the  United  States  produced  75' 
flasks — as  much  as  the  total  production  of  all  Europe.  In  19Ui: 
ranked  fourth  and  its  output  was  only  one-sixth  of  the  worid  pr- 
duction.  The  United  States  production  in  1905  was  30,534  fia^i. 
It  declined  fairly  steadily  until  1914,  when  only  16,548  flasks  wrv 
produced.     In  1919,  21,348  flasks  were  produced. 

In  1918,  69  per  cent  of  the  United  States  production  came  i: ' 
California.  Texas  and  Nevada  made  up  28  per  cent  and  the  rem. i 
ing  3  per  cent  was  produced  in  Oregon  and  Idaho.  The  \m- 
American  producer  is  the  New  Idria  mine  in  San  Benito  Coii:^: 
CaUfomia,  which  furnishes  about  one-third  of  the  entire  output  of : 
United  States.  The  Chisos  mine  in  BrewsterCounty,  Texas,  is  cieii'.< 
with  the  second  largest  production. 

Production  of  quicksilver  in  United  States,  I90t-1919.^ 

(U.  S.  G«olofElcml  Sanvy.l 


Y«ar. 


CEUfornia. 


Flasks 


V»r* 28,912 

\^X\ 30.526 


VmliM. 


14*4. 


I9i:i9.  - 

1910.. 

1911.. 

1912. . 
lyU.- 
1V14.. 
1915.. 
1916.. 
1917.. 
191<.- 
191^  ». 


29, 2i; 
M.63S 
20,310 
17,431 
16,964 
16,078 
17,211 
IS,  860 
20,524 
15.091 
11,303 
14.283 
21,045 
23,93S 
22,664 
14,041 


lip  251,500 

1,352,523 

1,270,940 

892,280 

802,245 

690,268 

750,183 

730,745 

800,484 

867,749 

863,034 

627,228 

554,414 

1, 2:^,481 

2,649,355 

2,521,151 

2,663,020 

1,M4,60O 


N«y«daL 


65 
17 


316 
70 
70 
1^550 
1,645 
2,089 
S;327 
2^108 


l,0t4 
821 


Valoft. 


62,944 
740 


14,362 

3,256 

3,221 

107,227 

66,178 
102,466 
199,657 
276,706 
105,004 
122,670 

73,800 


Oregoa. 


Flasks.      VfiLf. 


0) 


«386  I  ^>r 

483        :^ 


•3S3 


403 


%  - 


1  Fla'k<  contain  764  pound5  in  1902. 1903,  and  5  months,  1904;  7S  pounds  sinoe  Junt  1, 199L 

«  Orec««r.  and  I'tah  corabirwJ.  19iV>-6. 
»  AruosA  and  Orecon  combined.  1908. 
»  Arixona.  Texas,  and  Or«iroa  combinad,  19Ul 

•  ATLTona.  Wa-^hinnon.  and  Or«i;on  combintd,  1916. 

*  £sumat«5:  average  value  190  per  ilasdL 
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y-^ 

T„ 

Utah. 

Total. 

m^ 

V.i«. 

n^ 

vnm 

Ftaiiki. 

V»h» 

i 

3,SW 
3,381 

i 
ill 

s,3oe 

6,183 

btItbs 

s 

83 

1 

«« 

48 

S3 
W 

48 

ti,*si,3n 

Its 

i7;j« 

1 

1 

7M 

B62 

S77 

l^s 

J'^Sf^i 

ilwilsw 

d  UUta  eombliMd. 


Grade. — ^The  following  table,  prepared  from  figures  furnished  by 
the  United  States  Geological  Survey,  cleanly  shows  the  general 
decline  in  metal  content  of  the  American  ores: 


m  domettic  mitut. 

UeUlnoovend.     1   p^^ 

PBfton. 

Total.         umeti 

SiortlMl. 

1 

f^m           0 

«■(. 

871 

i 

1 

t4b 

11 

241 

i 

484 

oldump  mUirltl  iraaUd  cr  nuUI  raoovvad  Irani  tliii  tcuim. 
AND  OAPrrAUEATION. 

About  one-third  of  the  domestic  production  is  made  by  the  New 
Idria  Quicksilver  Mining  Co.,  capitalized  at  $500,000.  The  remainder 
comes  from  a  large  number  of  companies,  many  of  which  operate 
on  a  small  scale. 

P   EXTSAOnON. 


Furnace  treatment,  without  previous  concentration,  has  always 
been  the  common  method  for  recovering  mercury  from  its  ore.     The 
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two  essential  features  of  this  process-  are  calcining  (volatilizatioD  d 
the  metal  by  heating)  find  condensation.  Few  other  processes  tlut 
promise  success  have  been  developed.  Preliminary  wet  gravity  con- 
centration has  been  tried,  and  under  some  circumstances  has  met 
with  qualified  success.  As  a  rule,  however,  it  has  not  equaled  iLe 
results  of  efficient  furnace  treatment  either  in  the  matter  of  recorerv 
or  of  low  costs.  Its  only  attractive  fields  are  in  the  treatment  nf 
dump  material,  or,  at  established  mines,  for  gaining  temporary 
increase  in  capacity.  Concentration  by  flotation  has  also  been 
attempted,  but  is  still  in  the  experimental  stage.  Leaching  ind 
alkaline  sulphides  is  a  possibility,  but  is  not  practiced  at  any  quick- 
silver mine. 

Furnace  methods. — ^The  most  important  advance  in  quicksilTe: 
reduction  in  the  United  States  was  the  development  of  the  Scott 
furnace  in  1875.  This  is  a  shaft  type  of  furnace  with  a  fire  box  at  the 
bottom.  The  ore  travels  from  top  to  bottom  on  tiles  or  shelves, 
which  are  set  at  an  angle  and  staggered.  About  24  hours  are  allowed 
for  the  ore  to  pass  through  the  furnace. 

The  installation  cost  of  a  Scott  furnace  plant  is  high,  being  gen- 
erally estimated  at  approximately  SI  ,000  per  ton-day.  More  moden: 
condenser  construction  permits  the  reduction  of  this  estimate  t 
$750  per  ton  of  daily  capacity  No  device  has  yet  proved  so  generally 
efficient  in  operation.  Severe  tests  have  shown  that  with  careful 
supervision  extractions  of  over  90  per  cent  can  be  obtained  with  thi> 
type  of  furnace,  and  this  from  ore  carrying  only  5  or  6  pounds  of 
metal  per  ton.  Average  practice  (1018)  in  California  probably  does 
not  recover  over  75  per  cent. 

Encouraged  by  favorable  results  achieved  by  producer-gas  fuel,  an 
Austrian  plant  (Idria)  has  erected  a  new  Eroupa  furnace  (patent^ 
which  has  proved  a  distinct  step  toward  the  bettering  of  quicksilTer 
metallurgy.  The  fundamental  idea  of  this  furnace  construction  is  {c 
drive  oflf  the  mercury  from  the  ore  between  highly  heated  walk. 
This  type  of  furnace  has  vertical  parallel  shafts  separated  by  w&lb 
built  of  refractory  masonry,  which  contain  the  heating  flues. 

Rotary  furnaces,'  which  have  lately  been  built  at  one  or  two 
plants,  give  thorough  satisfaction,  and  for  certain  types  of  ore  mar 
even  displace  the  standard  Scott  furnace.  Cast-iron  retorts  of  round 
or  D-shaped  section  have  a  limited  use  at  small  high-grade  propertit^ 
or  for  the  treatment  of  residues.  In  addition  to  these,  many  other 
furnaces,  notably  of  the  Herreshoff  type,  have  been  tried. 

Condensation, — ^The  object  of  condensers  is  to  cool  the  furnace 
gases  sufficiently  to  allow  the  vaporized  mercury  to  condense  and  the 
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iquid  metal  to  collect.  Condensers  are  built  of  brick,  stone,  cast 
ron,  glass,  wood,  concrete,  or  hollow  tile.  Sometimes  the  walls  are 
nade  hoUow  and  are  cooled  by  water  or  air.  Direct  water  sprays  are 
)pen  to  the  objection  Ahat  they  carry  away  floured  (very  finely 
livided)  mercury.  The  chief  requirements  of  condenser  material  are 
iiat  it  should  have  good  radiation  and  neither  absorb  a  large  amount 
)f  quicksilver  nor  be'attlicked  by  the  furnace  vapors.  Wood  has 
ately  proved  satisfactory. 

The  condensers  are  arranged  in  series.  The  first  condenser  collects 
ittle  quicksilver  and  is  mainly  a  dust  catcher.  The  products  of  the 
oUowing  condensers  contain  less  ore  dust  and  show  varying  amounts 
)f  mercury  and  water.  ''Mercurial  soot"  is  an  undesirable,  but  with 
nost  ores,  an  inevitable  product  of  the  condensation  system.  It  is 
isually  mixed  with  wood  ashes  or  lye  to  brighten  the  surfaces  of  the 
ittle  metal  globules  and  then  worked  by  hand  or  machinery  to  make 
these  tiny  globules  run  together  so  that  they  can  be  collected.  The 
residue  always  contains  quicksilver  and  is  generally  charged  back 
bo  the  furnace.  It  is  the  general  theory  among  producers  that  there 
IS  considerable  room  for  improvement  in  quicksilver  metallui^  along 
the  lines  of  condensing  practice. 

Losses  in  furnace  vx>rk. — (1)  Absorption  of  mercury  by  the  brick- 
v^ork  of  the  furnace  and  condensers  is  less  difficult  to  estimate  and  is 
act  considered  an  ultimate  loss,  as  the  mercury  so  absorbed  is  largely 
recovered  when  the  plant  is  dismantled.  It  is  an  important,  factor 
in  a  new  plant  since,  by  tying  up  a  considerable  amount  of  metal,  it 
has  the  effect  of  increasing  the  capital  investment  required  at  the 
conmiencement  of  operations.  In  periods  of  abnormal  prices  furnaces 
bave  frequently  been  dismantled  to  recover  this  mercury. 

(2)  Fume  loss  (metal  lost  up  the  stack)  has  generally  been  con- 
sidered most  serious,  but  has  recently  been  proved  in  California  to  be 
Degligible. 

(3)  Water  losses,  chiefly  as  floured  mercury  (in  suspension)  in  the 
water  leaving  the  condensers,  is  another  quantity  difficult  to  measure 
and  subject  to  considerable  variation,  dependent  upon  the  care  used 
in  operation  and,  more  particularly,  in  cleaning  up.  The  amount  of 
mercury  dissolved  by  the  acid  vapors  and  carried  off  in  solution  in  the 
water  is  very  smalL 

(4)  The  amount  of  cinnabar  or  metallic  mercury  left  in  the  cal- 
cined ore  is  negligible  in  good  furnace  work. 

(5)  Plant  leaks  may  cause  loss  of  fume  if  care  is  not  taken  to 
maintain  an  indraft. 


254 


CERTAIN  MINERAL  INDUSTRIES. 


DOMESTIC   CONSUMPTION. 

Damestie  production  and  contumption  of  quicksilver. 


Calendar  year. 


1910. 
1011. 
1912. 
19tS. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


Doznestic 
produo- 


Pound*. 

1,545,075 

1,504,200 

1,879,800 

1,515,975 

1,241,100 

1,577,476 

2,244,900 

2,711,925 

2,466,225 

1,601,100 


Imports  for 
oonstixnp- 

tiOXL* 


Poundt. 
667 
471,044 
82,706 
171,668 
614,860 
421,884 
424,306 
390.494 
503,063 
707,618 


\ 


Exports 


Domestto.! 


PotmiM. 

« 144, 237 

21,841 

23,283 

85,521 

106,426 

252,852 

666,047 

806,336 

232,346 

683,036 


Benafltof 
drawback.* 


37,333 
42,367 

8,178 
•9,525 


"      1). 


1,401.^11 
2,044.  >v 
l,fl».JI^ 

1,747,5V 
•1,745.9": 

•1,965.51*. 

»2,2S0,nf. 

•2,729.7V4 

1,706,142 


1  From  Mineral  Resouroe5,  U.  8.  QeoloRical  Survey. 

>  From  Commerce  and  Navigation,  Department  of  Commeroe. 

>  Fiscal  year  endinfc  June  30. 

« Abnormal  exports  to  Canada  in  1010. 

•  Approximate  (involves  use  of  fiscal  jear  exports  with  benefit  of  drawback  and  calwnrtT  ymr  tpsm 
of  production  Plus  imports). 
I  Estimated  from  vuue  at  fOO  per  flask. 

In  normal  times  about  one-third  of  the  domestic  output  is  required 
for  blasting  caps.  There  is  a  decreasing  consumption  in  amalgamat- 
ing gold  and  silver  ores.  This  is  attributable  to  the  increased  adap- 
tation of  cyanide  and  flotation  processes  to  precious  metal  ores  and 
to  considerable  curtailment  of  quicksilver  losses  in  amalgamation 
plants.     Silver  salts  are  being  substituted  in  silvering  mirrors. 

In  1917,  26,360  flasks  of  75  pounds  each  were  consumed  in  the 
United  States.     This  consumption  was  divided  as  foUows: 

Flasks  of 
TSpoands 

Drugs  and  chemicalB *. 8,500 

Fulminate 4, 850 

Vermilion 3,130 

Oxide  (for  antifouling  marine  paint) 3,000 

Electrical  apparatus  (batteries,  electrolyzers,  rectifiers,  lamps,  etc.) 2, 700 

Felt  manufacture  (especially  hats) 1, 700 

Gold  and  silver  amalgamating  mills 850 

Instruments,  thermostats,  gas  governors,  automatic  sprinklers,  etc 630 

Miscellaneous,  including  boiler  compounds  and  cosmetics 1,000 

Total 26.3a 

EXPORTS. 

Prior  to  1910  the  United  States  made  rather  large  exports  of  mer- 
cury. Little  metal  was  imported,  and  the  domestic  production  was. 
therefore,  in  excess  of  domestic  requirements.  This  situaticm.  was 
reversed  in  1911.  Exports  dwindled  to  about  300  flasks,  compared 
with  an  average  of  over  4,200  flasks  exported  annually  during  the 
preceding  four  years.  Imports  increased  in  inverse  proportion,  but 
exports  persisted  in  spite  of  the  increased  importation. 
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Soon  after  the  outbreak  of  the  Europesn  w&r  exports  b^an  to 
icrease  rapidly.  The  exports  in  1917  (850,603  pounds)  were  the 
reatest  in  the  history  of  the  industry.  In  that  year  Friuace,  Japan, 
ad  Canada  received  greatly  increased  supplies  from  American 
>urce8,  and  for  the  first  time  in  many  years  quicksilver  was  exported 
>  Great  Britain.  Owing  to  increased  domestic  demands  following 
le  entrance  of  this  country  into  the  war,  exports  in  1918  were  re- 
uced  50  per  cent. 

DomuHe  txporU  of  quiettilver. 


QUIOKfilLTKB    IN    FOBEIQN    COUNTBISa.* 

Spain  was  the  leading  producer  of  quicksilver  from  1906  to  1916 
nd  contributed  about  one-third  of  the  annual  supply  of  the  metal. 
!'he  remaining  two-thirds  has  come  almost  wholly  from  Italy,  Aus- 
ria,  and  the  United  States.  But  in  1917,  out  of  a  world  production 
if  probably  122,592  flasks,  Spain  produced  only  20.5  per  cent,  Italy 
3.9  per  cent,  Austria-Hungary  22.4  per  cent,  the  United  States  29.5 
ter  cent,  and  Mexico  and  other  countries  3.7  per  cent. 

The  Almaden  mine  in  Spain  is  the  most  productive  quicksilver 
nine  in  the  world.  Recent  information  obtained  by  the  Bureau  of 
■'oreign  and  Domestic  Commerce  throws  considerable  light  on  (be 
)oaition  of  this  property,  present  and  future. 

The  main  ore  bodies  consist  of  three  parallel  layers  of  quartzite, 
.ilted  into  a  vertical  position  and  separated  by  beds  of  slate.  The 
]re  as  mined  averages  8  to  9  per  cent  mercury,  and  the  lowest  level 
'eached  so  far  shows  no  impoverishment,  although  the  limits  of  the 
nineralized  zones  are  not  as  clearly  defined  as  in  the  upper  workings. 
for  this  reason  it  is  necessary  to  mine  more  waste  rock  with  the  ore. 

The  known  reserves  along  the  parts  of  the  ore  bodies  now  being 
worked  are  sufficient  to  maintain  production  at  the  present  rate  for 

•DMs  tuftj  Ikvm  irtlel*  by  Dt,  Rokod  BUtmt  BaliHr  pnbUitMd  In  AuMite  in  IBM. 
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30  years  or  more.  The  reserves  are  all  above  the  bottom  level  of  the 
mine,  and  will  undoubtedly  be  increased  as  development  is  con- 
tinued at  depth,  and  new  levels  are  opened  up.  The  ore  bod} 
terminates  to  the  eastward  at  a  fault,  and  because  of  the  largt 
reserves  in  the  old  portions  of  the  mine,  there  has  been  little  or  nc> 
search  made  for  the  ore  beyond  the  break.  Conditions  undergrouiid 
indicate  that  the  ore  bodies  extend  east  of  the  fault,  and  as  this  will 
all  be  vii'gin  ground  from  the  surface  it  will  increase  the  reserves 
enormously.     Development  in  this  direction  will  not  be  expensive. 

The  mining  and  smelting  methods  employed  at  Almaden  are  m- 
efiicient.  The  miners  work  on  the  basis  of  4}  hours  each  day  for  ^ 
da}^  per  month,  because  of  the  fear  of  mercm*y  poisoning,  and  m 
order  that  the  men  may  earn  a  living  wage,  the  hour  rate  is  high, 
and  a  bonus  is  given  for  production  over  a  stated  minimum.  The 
rate  per  hour  paid  underground  labor  is  fully  as  high  as  that  paid  in 
the  United  States  (in  1918  over  70  cents  per  hour).  The  rate  to  other 
classes  of  labor  is  low.  The  treatment  cost  per  ton  of  ore  is 
practically  ten  times  that  in  the  United  States  and  Italy.  A 
change  has  been  made  recently  in  the  administration  of  the  property, 
a  commission  having  been  appointed  by  the  Spanish  Government  to 
take  over  the  operation  of  the  mine.  Unlimited  credits  are  provider 
for  the  new  buildings  and  installations  for  improvement  of  plant,  the 
commission  receiving  as  compensation  for  their  work  a  certain  per- 
centage of  the  savings  realized  in  the  regular  operating  expenses  over 
the  average  for  previous  five-year  periods.  The  equipment  costs  are 
not  to  be  included  under  operating  expense,  and  unless  constmction 
costs  are  kept  at  the  minimum  compatible  with  efficient  operation, 
the  net  decrease  in  production  costs  may  be  small.  The  arrangement 
promises  well,  however,  and  if  the  actual  work  of  installation  is  plac^ 
in  competent  hands,  the  present  wasteful  practices  wiU  be  dis- 
continued, with  a  consequent  reduction  in  the  cost  of  mercurr 
produced.  The  program  includes  electric  haulage  and  trammincr, 
better  mine  ventilation,  and  complete  modem  furnace  installations. 

Under  modern  scientific  management,  it  is  probable  that  wet 
drilling  wiU  replace  the  dry  machines  used  at  present;  dynamite  maj 
be  used  instead  of  powder,  while  overhead  stoping  will  be  eliminated. 
These  improvements  would  enable  the  mine  to  run  longer  hours  pei 
day,  without  fear  of  poisoning  the  miners,  and  the  savings  resulting 
would  materially  decrease  the  producti      costs. 

Before  the  war  the  cost  of  production  at  Almaden  was  never  over 
$15  per  flask;  in  1918  it  was  $33.  Costs,  even  in  Italy  and  Austria, 
are  much  greater.  The  improvements  mentioned  above  should  cut 
the  cost  to  well  below  even  the  prewar  figure,  and  with  the  increased 
production  possible  under  the  new  regime,  Spain's  position  in  the 
market  will  be  very  strong. 


QUICKSILVEB. 


257 


Summary  o/itatiaties  on  Almaden  mine. 
[Bureau  Foreign  and  Domestic  Commerce.] 


Coat. 

Wages. 

Per 
ftaMlr.i 

Per  ton 
ore. 

Miners. 

Laborers. 

Furnace 
men. 

Mermrv 

Ymt. 

Per  diem 
^of4i 
Hours. 

Per 

month  of 
8  days. 

Equiva- 
lent per 
diem 
wace 
(entire 
month). 

pro-  * 
duced. 

910 

59 
62 
63 
75 
75 
85 
88 
125 
165 

Pudat. 

PeaOag. 

10.70 

12.00 

12.40 

9.25 

8.40 

9.80 

Paettu. 
85.60 
96.00 
99.20 
74.00 
67.20 
7&40 

Pe»eUu, 
2.85 
3.20 

Petetas. 

Paetat. 

Metric 
tons. 
1,240 
1,240 
1  240 

911 

912 

3.37 

913 

174.61 

2.47 
2.24 
2.61 

1,025 

1,025 

1,025 

)870 

9H 

915 

910 

917 

*870 

918 

396.20 

16.00 

128.00 

4.27 

2.50 

3.50-4.50 

716 

265.800 

207,550 

17, 926 

8.63 

77,900 

6,795 

8.72 

8.62 


^  Spanish  flask  equals  76.074  pounds  avoirdupois. 
>  Peseta  equals  approximately  20  tfents. 
'Estimated. 

Potal  workinen  employed 2, 100-2, 500 

Cotal  metric  tons  ore  mined  1901  to  1916,  inclusive 

rotal  metric  tons  ore  treated  1901  to  1916,  inclusive 

Fotal  metric  tons  mercury  produced  1901  to  1916,  inclusive 

Percentage  mercury  recovered  per  ton  ore  treated 

Fotal  metric  tons  ore  treated,  1911  to  1916,  inclusive 

Fotal  metric  tons  mercuiy  recovered ,  1911  to  1916,  inclusive 

Percentage  mercuiy  recovered  per  ton  ore,  1911  to  1916,  inclusive 

Percentage  mercury  recovered  per  ton  ore,  1918 

Loss  in  smelting,  8  per  cent  mercury  content. 

The  mine  is  owned  by  the  Spanish  Government.  Complete  cost 
reports  are  available  for  the  production  since  1750,  and  production 
figures  are  published  since  1499.^  The  Spanish  Government  is  bound 
by  contract  to  sell,  through  the  house  of  Rothschild  in  London,  the 
entire  quicksilver  production  of  the  Almaden  mine,  with  the  excep 
tion  of  500  flasks  reserved  for  the  national  industries.* 

The  house  of  Rothschild  is  bound  to  sell  in  London  the  greatest 
possible  quantity  of  mercury,  which  the  house  takes  over  f.  o.  b. 
reduction  plant,  at  a  price  of  at  least  £7  a  flask.  This  contract  was 
made  in  1912  and  is  effective  for  10  years.  It  is  rumored  that  at  the 
expiration  of  the  contract  Spain'will  market  the  product  direct. 

Italy, — ^The  Monte  Amiata  (Tuscany)  mines  are  the  principal  pro- 
ducers. These  mines  were  exploited  by  Germans,  but  during  the 
period  of  Italian  neutrality  passed  to  Swiss  bankers  and  later  to 

'  Record  of  Tariff  Commission  Conferance  on  Quicksilver,  pp.  90-93. 

^  AocQRllnx  to  Minerai  Industry,  1918,  the  increased  Spanish  consumption  necessitates  extension  to 
1,000  flasks. 
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The  Spanish  metal  was  offered  in  this  country  whenever  deale^^ 
could  get  a  better  price  here  than  at  home.  Whenever  the  price 
advanced  a  little  in  the  United  States,  there  were  offers  of  Spatusb 
quicksilver  from  England.  When  the  American  market  went  down, 
the  offers  from  England  stopped.  The  limiting  price  was  variable, 
depending  on  conditions.  No  metal  was  exported  to  the  United 
States  from  England  when  the  price  was  $35  a  flask.  After  the  out- 
break of  the  war,  considerable  metal  was  imported  when  the  price  was 
$90  in  1915  and  1916,  but  later  every  available  poimd  of  metal  from 
the  Spanish  mines  was  needed  in  Eiirope  for  war  purposes. 

Foreign  quicksilver  was  strictly  competitive  with  tlie  dom^estic  out- 
put before  the  war.  The  imports  have  fluctuated  enormously  in  spite 
of  the  fact  that  exports  have  been  persistent  (although  frequently  small 
in  amount).  Imports  for  the  fiscal  year  1917  feU  to  242,526  poimds. 
less  than  one-half  those  of  the  years  immediately  preceding.  A  large 
part  of  these  imports  came  from  Mexico,  but  some  metal  miist  have 
come  from  England  as  the  Mexican  production  was  insufficient  to 
supply  that  amount.  This  was  the  first  year  that  there  was  an 
exchange  of  metal  with  the  United  Kingdom.* 

Previous  to  1911,  imports  of  quicksilver  were  very  small,  never 
exceeding  17,000  pounds  in  any  one  calendar  year,  although  in  the 
fiscal  year  1909  over  30,000  pounds  were  imported.  Early  in  1911 
imports  increased  in  marked  degree;  over  360,000  pounds  being 
imported  in  the  first  six  months  of  the  year.  Most  of  the  metal  came 
from  England,  but  the  high  prices  in  New  York  attracted  about  1 ,00(» 
flasks  from  Italy.  There  was  a  decided  falling  off  in  imports  in 
1912-13|  because  of  the  drop  in  price  from  $46.54  in  1911  to  $39.54 
in  1913,  with  a  slack  demand. 

In  the  latter  part  of  1913  and  in  1914  the  imports  exceeded  previous 
records. 

The  high  prices  of  1915-16  attracted  all  the  available  foreign 
quicksilver,  and  in  spite  of  the  fact  that  exports  increased  to  several 
times  prewar  figures,  the  imports  increased  above  the  high-wat^r 
mark  of  1914. 

The  amoimt  of  duty  collected  on  imports  of  quicksilver  varied 
in  7  years  from  a  little  less  than  $60  (1913)  to  over  $60,000 
(1918).  These  imports  can  not  be  considered  a  dependable  source 
of  revenue.  Because  of  the  extraordinary  prices  of  recent  years, 
the  ad  valorem  duty  of  10  per  cent  fixed  by  the  tariff  act  of  1913 
has  resulted  in  a  greatly  increased  revenue  per  unit  of  quantity. 

*  Over  300,000  pounds  ware  exported  to  England  in  1917. 
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ImpcrU  of  quicksilver  for  eonstanption — Revenue. 


Fiscal 
yeor. 


Rate  of  duty. 


1907.... 
1908.... 
1909.... 
1910.... 
1911.... 
1912.... 
1913.... 
1914  »... 
1914  «... 
1915.... 
1916.... 

1916  «... 
1917.... 

1917  «... 
1918.... 

1918  «... 
1919.... 


Tccntaperpound. 

.....da 

do 

.....do 

....do. 


QuantitT 
(pounds). 


15,282.00 

1.323.50 

30,857.00 

677.00 

361,332.00 

.da 193,411.00 

.da 830.00 

.do. 78.035.00 


10  per  cent 367, 738. 00 

da 561,924.00 

.do. 554,792.00 

■       "  80. 00 

241,330.00 

1,196.00 

579,84H.OO 

58.00 

310,034.00 


10  per  cent  less  20  per  cent. 

10  per  cent 

10  pet  cent  less  20  per  cent. 

10  per  cent 

10  per  cent  less  20  per  cent. 
10  per  cent 


Valoe. 


10,147.00 

603.51 

16,301.00 

366.00 

191,108.00 

100, 27a  50 

387.00 

33,54^.00 

159,061.00 

292,244.00 

505,007.00 

50.00 

237,779.00 

682.00 

641,058.00 

48.00 

338,505.00 


Duty  col- 
lected. 


11,060.74 

93.66 
2,150.99 

47.39 
35,393.34 
13,538.77 

6&10 

5,304.46 

15,906.10 

39,224.40 

50,500.70 

4.00 
33,777.90 

40.70 

64,105.60 

8.68 

83,869.50 


Value  per 

unit  of 
quantity. 


fa  402 
.456 
.638 
.Ml 
.539 
.524 
.466 
.438 
.433 
.520 

L073 

.833 

985 

.530 

L106 
.793 

L061 


Actual  and 

computed 

ad  valorem 

rate  (per 

cent). 


17.40 
1&35 
13.35 
13.05 
13.34 
13.50 
l&Ol 
15.09 

laoo 
laoo 
laoo 

8.00 

laoo 

&00 

laoo 

8.00 

laoo 


1  July  1  to  Oct.  3, 1913,  under  act  of  1900. 

«  Oct.  4, 1913,  to  June  30. 1014,  under  act  of  1013. 

•  Beciprooity  treaty  wltn  Cuba,  rebating  30  per  cent  of  doty. 

FOBEION  TRADE  IN  MEROUBT  COMPOUNDS. 

The  impfort  figures  given  above  do  not  include  the  mercury  con- 
tained in  vermilion  and  mercury  salts.  The  value  of  these  products 
imported  into  the  United  States  in  1916 'was  $106,077  and  in  1917 
$34,124.  The  imports  for  the  former  year  were  exceptionally  large. 
There  has  also  been  a  considerable  importation  of  fulminates — ^both 
those  suited  for  miner's  use  and  for  other  purposes — and  some  im- 
portation of  blasting  caps  and  of  percussion  caps.  The  total  value 
of  these  imports  in  1917  was  about  $187,000.  These  products  con- 
tain more  or  less  mercury  in  the  form  of  fulminate,  but  there  is  no 
way  of  ascertaining  the  amount  of  mercury  so  imported.  It  is  not 
great  compared  with  the  total  imports.  Before  the  war,  mercury 
fulminate  was  made  both  in  this  country  and  in  Canada  from  do- 
mestic metal.  Comparatively  little  metal  was  used  in  making  per- 
cussion caps  for  rifle  cartridges.  During  the  war  fulminate  was 
made  in  the  United  States  and  Canada  from  both  domestic  and  im- 
ported metal  for  blasting  and  rifle  caps.  A  large  part  of  the  exports 
to  Canada  are  used  in  the  making  of  fulminate. 

During  a  large  part  of  1918,  the  Government  prohibited  the  export 
of  quicksilver — even  of  foreign  metal  in  bond. 


FRIGES. 


For  many  years  before  the  outbreak  of  the  European  war  the 
price  of  quicksilver  rarely  exceeded  $50  and  was  generally  below 
$40  a  flask.  Early  in  1916  an  extraordinary  demand  carried  the 
price  temporarily  to  $300  a  flask.     In  1918  the  Government  price 


262  CEBTAIN  MIKBBAL  IKDUSTBIBS. 

was  fixed  by  agreement  with  producers  at  $105  (San  BVancis(x> . 
The  open  market  ranged  from  $5  to  $20  a  flask  higher.  After  the 
armistice  was  signed  prices  fell  at  first  gradually,  and  then  qaiu 
rapidly,  to  around  $73  in  March  and  April,  1919.  This  was  foUowec 
by  a  rise  to  $92  in  the  latter  part  of  Jime. 

As  most  quicksilver  mines  have  their  own  reduction  plants,  ori^ 
are  rarely  sold  and  do  not  form  an  important  article  of  transporu- 
tion  or  commerce. 

The  primary  domestic  market  is  San  Francisco,  since  Califomis 
is  the  largest  producing  State.  Most  of  the  quicksilver  sold  in  San 
Francisco,  however,  is  handled  on  commission  and  is  sold  again  in 
New  York  for  distribution  to  consumers.  Practically  all  the  im- 
ported metal  is  sold  in  the  latter  market.  The  New  York  price  is 
usually  in  the  neighborhood  of  50  cents  a  flask  higher  than  the  S&i 
Francisco  price,^®  and  has  averaged  approximately  $3  a  flask  higher 
than  the  London  quotation.  Prices  received  by  producers  in  in- 
dividual sales  have  varied  from  the  market  prices  as  published. 
The  latter  are  annual  averages  of  generally  prevailing  quotations. 
Sales  have  been  influenced  by  the  amount  of  metal  involved ;  buyers 
of  only  one  or  two  flasks  must  pay  more  than  buyers  of  carload  lots. 
New  York  and  London  prices  for  several  years  are  given  on  page  264. 
together  with  prices  received  for  the  metal  by  California  producers. 

The  most  important  factor  in  the  world  market  for  quicksilver  is 
the  Spanish  metal.  This  is  contracted  for  by  the  Rothschilds  at  a 
price  of  not  less  than  $34  a  flask.  It  is  such  a  lai^e  proportion  oi 
the  world  supply  of  quicksilver  that  London  interests  can  greatly 
influence  the  price  by  regulating  the  output.  The  production  of 
other  coimtries,  however,  is  great  enough  to  prevent  an  actua! 
monopoly. 

The  price  of  quicksilver  has  always  been  subject  to  considerable 
fluctuation.  In  1874  it  reached  $100  a  flask,  but  it  fell  rapidly  to 
below  $40.  There  was  a  steady  rise  in  the  price  from  $37  a  flask  in 
1896  to  $51  in  1900  (yearly  averages).  In  the  next  two  years  the 
price  sagged  and  broke  in  1903  to  $41.32.  The  price  continued  to 
fall  until  in  1905  it  was  down  to  $38.50.  A  gradual  rise  brought  the 
price  to  $47.06  in  1910. 

The  above  variations  resulted  almost  entirely  from  the  relation  of 
domestic  supply  and  demand.     Practically  no  metal  was  imported. 

In  1911  the  price  began  to  fall  under  the  pressure  of  competition 
from  London  and  the  decline  continued  until  early  in  1914.  Just 
previous  to  the  war  (July)  American  quicksilver  producers  were 
receiving  only  $36  a  flask  for  their  product. 

Immediately  after  the  outbreak  of  the  war  in  August,  1914,  the 
American  market  fluctuated  enormously.     The  expected  demand  did 

!•  Goyemment  price  in  1918  wbs  75  cents  higher  in  New  York  than  in  S«n  Fnndaoa 
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dot  materialize;  prices  fell  in  October  to  an  average  of  $53,  as  com- 
pared with  an  average  of  $80  in  August.  In  1915  the  general  price 
trend  was  upward.  Monthly  averages  ranged  from  $51.90  in  January 
to  S92.90  in  October,  with  a  maximum  of  $95  in  July.  In  the  latter 
months  of  1915  the  price  of  the  metal  rose  steadily  and  rapidly  and 
this  upward  turn  resulted  in  the  record  price  of  $300  a  flask  quoted  in 
the  last  weeks  of  February,  1916.  American  markets  were  bought  up 
late  in  1915,  but  the  excessive  price  caused  foreign  Governments  to 
cease  buying,  although  they  were  in  great  need  of  the  metal. 

In  o^der  to  secure  their  requirements  at  a  reasonable  price,  over 
3,000  flasks  were  sold  by  agents  of  foreign  Governments  in  the 
American  market  during  the  first  quarter  of  1916  and  1,700  flasks  in 
the  second  quarter."  This  was  probably  largely  Spanish  quicksilver. 
These  sales  drove  the  price  down  from  $300  to  $80  a  flask  and  at  the 
latter  figure  the  foreign  Governments  began  to  buy  back  the  metal 
slowly.  Their  buying  was  done  with  extreme  caution.  OflFers  were 
made  only  for  quicksilver  placed  on  the  market,  without  showing 
any  keen  demand  for  the  metal.  By  thus  using  up  only  the  produc- 
tion without  actively  bidding  on  futures,  the  market  was  kept  in 
control  without  the  inflation  that  resulted  from  the  less  cautious 
purchases  in  1915. 

The  foreign  influence  on  the  American  market  is  well  illustrated  by 
the  records  of  imports  and  exports  of  quicksilver  in  1916.  Of  the 
total  exporti  of  quicksilver  in  1916,  only  0.2  per  cent  was  exported  in 
the  first  quarter  while  high  prices  prevailed;  15.2  per  cent  went  out 
during  the  second  quarter;  38.8  per  cent  in  the  thifd;  and  45.8  per 
cent  of  all  the  exports  for  the  year  went  out  in  the  last  quarter. 
Imports  for  the  year  were  in  opposite  ratio — 53.3  per  cent  came  in 
in  the  first  quarter,  30  per  cent  in  the  second,  9.4  per  cent  in  the  third, 
and  only  7.3  per  cent  in  the  last  quarter.  The  following  table  brings 
out  the  effect  of  high  prices  on  imports,  as  well  as  the  careful  operations 
of  the  buyers  for  the  allied  Governments: 

Effect  of  prices  on  imports  and  exports,  1916. 


Periods. 

Imports.d 

Exports.6 

Price 
per  flask, 

Pounds. 

Per  cent. 

Pounds. 

Per  cent,  e 

New 
York.d 

First  qH»rt«r  - ,  r  - 

226,038 

127,385 

39.978 

30,935 

53.3 

30.0 

9.4 

7.3 

1,517 
100,7ft2 
258,272 
304,996 

0.2 
15.2 
3R.8 

45.8 

S242.02 

P^ccond  qtmrtcr , 

102.82 

Third  Quarter 

76  68 

Fotirth  n^mrtvr . . 

79  55 

Total 

424,330 

100.0 

665,547 

100.0 

oU.  8.  Department  of  Commerce,  Quarterly  Statement,  Imports  for  Consumption. 

ftU.  S.  Department  of  Commerce,  Monthly  Summary  of  Foreign  Commerce  of  the  United  States. 

t  Per  cent  of  total  Imports  (exports)  for  year. 

d Mineral  Industry,  1917. 


u  Dennis,  Clifford  G.  and  Bof^rd,  V.  H. :  Mineral  Industry  (1916).  p.  63!) 
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In  February,  1917,  another  sudden  rise  brought  the  New  York 
price  above  $120  a  flask,  and  except  for  the  month  of  June,  when  the 
price  fell  to  S84.34,  the  average  monthly  priee  was  always  above 
$100.  On  account  of  transportation  difficulties,  the  differential 
between  the  New  York  price  and  the  San  Francisco  figure  continued 
to  be  greater  than  it  was  in  normal  times,  although  during  the  period 
of  slack  demand  in  June  the  western  market  was  the  higher  for  a  few 
weeks. 

In  1918  the  Government  contracted  with  the  quicksilver  producers 
to  take  40  per  cent  or  more  of  their  production  at  $105  a  flask.  The 
price  was  not  fixed  for  other  consumers,  and  the  outside  market  was 
generally  considerably  above  that  figure. 

The  market  in  1919  was  imsettled,  though  fairly  strong  in  the 
sunmier  months.  A  minimum  quotation  of  $67  was  reported,  but 
the  average  price  for  the  year  on  the  San  Francisco  market  was 
about  $90.  There  were  no  unusual  features  in  the  first  half  of  1920, 
and  on  July  17  the  metal  is  quoted  at  $90  to  $92  in  New  York  and 
$85  in  San  Francisco. 

Prices  of  quicknlver  or  mercury. 

[Mineral  Resoarces,  U.  B.  Geological  Biirvey.] 
[Avenge  price  per  flask  of  75  pounds.] 


Year. 

New 
York.! 

Year. 

New 
York.i 

San 
Fran- 
cisco. 

London.* 

Unit*r1 
States' 

1805 

iae.58 

87.00 
88.50 
40.70 
43.63 
51.00 
47.00 
48.03 
41.32 
41.00 
38.50 
4a  90 

1907 

841.50 

44.84 

46.30 

47.06 

46.54 

42.46 

39.54 

48.31 

87.01 

125.49 

106.30 

U23.47 

S39.60 

44.17 

45.45 

46.51 

46.01 

42.06 

4a  23 

49.05 

85.80 

125.89 

105.32 

117.50 

9a  00 

834.18 
4a  06 
41.85 
42.83 

4au 
m.ta 

36.28 
37.71 
70.  T2 
83w42 
10&08 

1896 

1908 

$4A.I2 

1887 

1909 

4&m 

1898 

1910 

43.3 

1898 

1911 

41  6s 

1900 

1912 

3ft.O 

1901 

1913 

%..if' 

1902 

1914 

41  OD 

1903 

1915 

74.21 

1904 

1916 

89  54 

1905 

1917 

98.70 

1906 

1918 

1919 

>  Engineerlnc  and  Minlne  Journal. 

>  Min.  Jour.  (London).    Exchange  calculated  at  84.8665. 

■  Net  prices  received  by  California  producers.    H.  W.  Gould,  U.  S.  Tariff  Commission  oonferenoe. 
•  Oovemment  supplies  on  basis  of  S105,  San  Francisoa 

DOMESTIO   COSTS   OF  PBODUCTION. 

The  average  cost  per  flask  in  19 1 7  in  the  United  States  is  reported  to 
have  been  between  $60  and  $70.  During  the  first  half  of  1918  the 
average  cost  of  6  mines,  whose  output  represents  63  per  cent  of  the 
total  United  States  production,  is  given  as  $6 1 . 1 2  per  flask.  Five  other 
mines,  representing  18  per  cent  of  the  total  production,  are  credit^ 
with  an  average  of  $91.12  per  flask.  Of  these  11,  only  4  properties 
reported  profitable  operation  in  1916."    The  computed  average  cost 

t>  Record  of  Quicksilver  Conference.  1918  costs  are  taken  partly  i^om  a  report  by  tbe  War  Industrie? 
Board  to  the  Price  Fixing  Committee  (Nov.  16, 1918)  and  in  part  from  individual  statements  of  producer^ 
1917  costs  are  chiefly  from  general  reports  on  the  industry  or  statements  made  at  the  Tariff  Camnu5^ian 
conference. 
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of  all  the  quicksilTer  produced  in  the  United  States  during  this  period 
is  between  $70  and  $75  per  flask. 

The  estimated  average  cost  of  producing  a  flask  of  75  pounds  of 
quicksilver  in  California  was  $50  for  a  period  of  five  years  preceding 
the  war.  The  price  of  metal  was  only  a  little  over  $35  during  this 
period. 

Cost  figures  for  the  New  Idria  mine,  the  largest  quicksilver  pro- 
ducer in  the  Umted  States,  producing  approximately  one-third  of 
the  total  domestic  output,  were  presented  to  the  Tariff  Commission 
at  the  conference  in  San  Francisco  in  1918.  The  following  summary 
indicates  the  increase  in  cost  after  the  beginning  of  the  war.^' 

New  Idria  Quicksilver  Mining  Co. — Comparative  coits,  1914  and  1917. 


Year. 

Tons 
treated. 

Flasks 
produced. 

Poimds.1 

Cost 
per  flask. 

Cost 
per  ton 
of  ore. 

Price 
received 
per  flask. 

19U 

62,578 
125,445 

6,550 
11,000 

7.8 
6.58 

$51.96 
68.66 

$5.44 
4.50 

141.00 

1917 

92.70 

1  Per  ton  of  ore  treated. 


Labor  is  said  to  amount  to  about  43  per  cent  of  the  total  cost  of 
production  at  New  Idria.  At  the  Sulphur  Bank  mine,  a  large  low- 
grade  steam-shovel  operation,  the  labor  cost  constituted  a  smaller 
percentage  of  the  total.     At  smaller  mines  it  is  greater. 

The  chief  item  of  cost  in  the  production  of  quicksilver  is  the  mining 
of  the  ore.  Mining  costs  have  usually  been  at  least  three  times  the 
reduction  costs.  At  present  the  ratio  is  probably  a  little  higher  and 
likely  to  increase.  Reduction  costs  have  been  kept  down  by  increased 
efficiency.  The  average  cost  per  ton  of  ore  treated  in  a  Scott  furnace 
(1918)  was  between  70  and  80  cents.  Fuel  requirements  as  low  as  0.031 
cord  of  wood  per  ton  of  ore  have  been  reported  for  a  Scott  furnace,  but 
it  is  doubtful  if  so  small  a  consumption  is  general.  Rotary  kilns, 
recently  tested  at  New  Idria,  have  shown  a  somewhat  better  fuel 
economy  than  the  Scott  furnace.  The  lower  first  cost  and  generally 
cheaper  operation  may  result  in  a  slight  decrease  in  reduction  costs, 
but  the  great  need  is  for  a  lowering  of  the  mining  costs,  if  the  cost 
per  flask  is  to  be  reduced.  It  is  doubtful  if  this  is  possible,  as 
American  mining  is  already  efficient  and  as  cheap  as  possible  under 
high  labor  and  material  cost. 

A  factor  that  keeps  up  the  mining  cost  is  the  pockety  nature  of 
many  of  the  deposits,  requiring  continual  prospecting  and  the  driving 
of  many '* dead"  drifts  through  barren  ground  to  connect  kidneys  of 
ore.  At  one  mine  (Guadalupe,  California),  at  least,  prospecting 
accounts  for  about  76  per  cent  of  the  underground  cost. 

»  Per  ton  of  ore  treated. 
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Costs  fell  a  little  during  1919.  But  the  decrease  was  comparatiTdy 
slight,  and  was  ofifset  to  a  degree  by  the  necessity  of  further  explor- 
ation and  development  which  were  neglected  during  the  war  perkd 
when  every  effort  was  concentrated  upon  maximum  output.  De- 
pleted reserves  resulting  from  this  neglect  of  development  are  aki» 
a  factor,  as  the  richer  blocks  of  exposed  ore  were  treated  during  the 
war  in  order  to  get  the  full  benefit  of  the  peak  prices. 

TARIFF   HISTORY. 

A  dutj^  of  10  per  cent  ad  valorem  was  placed  on  quicksilver  in  18S3 
In  1894  the  duty  was  increased  to  7  cents  a  pound  ($5.25  a  flask', 
and  this  flat  rate  was  continued  in  the  acts  of  1897  and  1909.  In 
1913  the  duty  was  put  back  to  10  per  cent  ad  valorem.  At  the 
average  prices  for  the  year  1913  ($39.54  a  flask)  the  change  resulted 
in  a  reduction  of  duty  amounting  to  $1.30  a  flask,  or,  based  on 
actual  import  statistics  and  valuation,  from  15  per  cent  ad  valorem  to 
10  per  cent. 

In  the  same  act  the  duty  on  vermilion  reds  containing  quicksilver 
and  on  mercurial  preparations  was  fixed  at  15  per  cent  ad  valorem. 

Rates  of  duty. 


Act  of— 


1883.. 


1800. 


18M... 


1807.. 


1000. 


Parftp 
graph. 


1913 


211 
040 

ao7 

170) 
387 

180 

483 
180 

500 
150 

404 


Tariil  classification  or  description. 

QuickaUvw 

(Quicksilver  flasks  or  bottles  of  American  production  not  spedfieally 
exempted  when  returned.) 

Quicksilver 

The  flasks,  bottles,  or  other  vessels  in  which  quicksilver  is  im- 
ported shall  be  subject  to  the  same  rate  of  duty  as  they  would  be 
subjected  to  if  imported  empty. 

*  *  *  quicksilver  flasks  or  bottles,  of  either  domestic  or  foreign 
manu&cture,  which  shall  have  been  actually  exported  firom  ue 
United  States    *    *    *. 

Quicksilver 

*  *  *  quicksilver  flasks  or  bottles,  of  either  domestic  or  foreien 
manufacture,  which  shall  have  been  actually  exported  from  tne 
United  States   *   •   ♦. 

Quicksilver 

The  flasks,  bottles,  or  other  vessels  in  which  quicksilver  is  im- 
ported shall  oe  subject  to  the  same  rate  of  duty  as  they  wotUd  be 
subjected  to  if  imported  empty. 

*  *  *  quicksilver  flasks  or  bottles,  of  either  domestic  or  foreUn 
manufacture,  which  shall  have  been  actually  exported  from  the 
United  States    *    ♦    ♦. 

Quicksilver 

The  flasks,  bottles,  or  other  vessels  in  which  quicksilver  Is  im- 
ported shall  be  subject  to  the  same  rate  of  duty  as  they  would  be 
subjected  to  if  imported  empty. 

*  *  *  quicksilver  flasks  or  iMttles,  *  *  •  of  either  domestic  or 
foreign  manufacture,  which  shall  have  been  actually  exported  from 
the  United  States    *   *   K 

Quicksilver 

The  flasks,  bottles,  or  other  vessels  in  which  quicksilver  is  im- 
ported shall  be  subject  to  the  same  rate  of  duty  as  they  would  be 
subjected  to  if  imported  empty. 

*  *  *  quicksilver  flasks  or  bottles,  *  ■*  *.  of  either  domestic 
or  foreign  manu^ture,  *  *  *  which  ahaU  have  been  actuaUy 
exported  from  the  United  States    *    *    *. 


Rates  of  dutv. 

specific  and  ad 

valorem. 


10  per  cent  ad 
valorem. 


10    ^«its    p«r 
poand. 


7     cents     pff 

pouxMi. 
Free. 


7     cents     pv 
pound. 


Free. 


7     cents     fer 
pound. 


10  per  ccot  ad 
valorem. 


Free. 
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FOREIGN   DUTIES. 

Quicksilver  is  admitted  free  of  duty  in  Great  Britain,  France,  Nor- 
way, Sweden,  Denmark,  Austria-Hungary,  and  Japan. 

Canadian  imports  are  dutiable  at  7i  per  cent  (British  preferential 
tariff  5  per  cent).  A  duty  of  only  seven-eighths  cent  per  pound  is 
levied  on  imports  of  quicksilver  into  Italy.  It  is  not  specially  pro- 
vided for  in  Spain  and  so  comes  imder  the  blanket  clause  for  metals, 
providing  a  duty  of  seven-eighths  cent  per  poimd.  China  levies  an 
export  duty  of  2  Hw.  taels  per  100  catties  or  approximately  IJ  cents 
per  pound. 

COMPETITIVE   CONDmONS. 

The  cost  of  producing  quicksilver  in  the  United  States  in  1918  is 
reported  to  have  averaged  between  $70  and  S75  a  flask.  Under  pre- 
war conditions  the  cost  at  Almaden,  Spain,  was  $16  a  flask;  in  1918 
it  was  $33  a  flask ;  and  the  entire  output  is  contracted  to  the  Roths^ 
childs  until  1922  at  a  minimum  fixed  price  of  £7  a  flask.  On  expira^^ 
tion  of  contract  Spain  will  market  the  metal. 

The  difference  in  cost  is  ascribable  directly  to  the  great  difference 
in  the  grade  and  extent  of  the  ore  deposits.  Metallurgical  and  mining 
methods  in  the  United  States  are  highly  efficient.  This  is  also  true 
of  Austria  and  Italy,  but  not  of  Spain.  Nevertheless,  Spain  can  pro- 
duce the  metal  at  costs  much  lower  than  those  even  of  the  other 
European  countries,  and  when  modem  equipment  is  installed  the 
difference  in  cost  will  be  still  greater.  The  quicksilver  deposits  of 
California  are  small  compared  with  those  of  European  countries. 
The  average  ore  mined  in  the  United  States  contains  only  10  poimds 
of  mercury  to  each  ton  of  ore  treated  (i.  e.,  a  metal  content  of  only  0.5 
per  cent).  The  average  ore  mined  at  Almaden,  Spain,  yielded  over 
7  per  cent  (1917),  in  Italy  0.9  per  cent,  and  in  Austria  0.65  per  cent. 

In  the  world  market  American  producers  are  at  a  distinct  disad- 
vantage. No  metallurgical  advances  that  con  conceivably  be  made 
can  offset  the  market  handicap  of  their  low-grade  ore  bodies.  Even 
assuming  that,  by  careful  management  and  technical  superiority, 
the  American  miner  cuts  down  his  costs  per  ton,  in  the  face  of  higher 
wage  costs,  to  a  figure  lower  than  the  European,  the  handicap  of  a 
possible  recovery  of  only  5  to  10  pounds  of  metal  a  ton  as  against  16 
to  220  poimds  from  the  same  amount  of  foreign  ore  is  a  heavy  one. 
The  decrease  in  grade  of  American  ore  has  resulted  in  a  steady 
reduction  in  the  output  of  metal  per  furnace.  To  offset  this  reduc- 
tion some  new  furnaces  have  been  built;  at  other  properties  wet 
concentration  has  permitted  the  treatment  of  more  ore,  as  the  higher 
grade  concentrated  product  permits  a  larger  yield  of  metal  per  fur- 
nace.   Doubt  as  to  the  stability  of  adequate  prices  has  held  up  the 
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investment  of  the  capital  necessary  to  build  much  additional  per- 
manent equipment  even  during  the  period  of  high  war  prices. 

In  1914  most  American  producers  were  losing  money.  After  the 
outbreak  of  the  war  most  of  them  made  money.  Prices  two  or  three 
times  those  existing  before  the  war  have  prevailed.  The  American 
industry  had,  temporarily,  practical  immunity  from  foreign  competi- 
tion. Imports  continued  in  substantial  amount,  but  the  metal 
brought  in  was  supplementary  to  the  domestic  supply. 

Small  advances  have  been  made  in  American  metallurgy,  which  is 
probably  more  efficient  than  that  of  any  of  the  other  producing 
country.  Both  Italy  and  Austria  have  had  efficient  reduction 
methods.  A  new  furnace  was  installed  in  Austria  in  1914  that  has  a 
capacity  of  .140  tons  a  day.  This  is  twice  as  great  as  any  previous 
foreign  furnace  and  should  still  further  increase  the  efficiency  of  the 
operation  and  reduce  its  cost.  Reduction  methods  in  Spain  have 
been  costly  and  inefficient,  but  the  high  metal  content  of  the  ore 
counteracted  the  most  wasteful  methods,  and  although  the  cost  per 
ton  of  ore  treated  is  normally  seven  times  that  in  Austria,  the  cost 
per  flask  is  much  less. 

The  rise  in  cost  of  production  in  the  United  States  did  not  keep 
pace  with  the  price  increase.  It  is  not  possible  to  estimate  the  in- 
creased cost  in  foreign  countries  during  the  war,  but  it  is  doubtful 
if  the  increase  was  as  great  in  any  country  as  in  the  United  States. 
The  following  estimates  of  mercury  content  in  foreign  and  domestic 
ores  are  from  statements  made  at  the  Tariff  Commission  conference 
in  San  Francisco  in  1918: 

Country:  Grade  of  ore  (avcnce).* 

Spain II  per  cent,  or  220  pounds  a  ton. 

Austria 1.1  per  cent,  or  22  pounds  a  ton. 

Italy 1.0  per  cent,  or  20  pounds  a  ton. 

United  States 0.40  per  cent,  or  8  pounds  a  txm. 

Early  war  production  costs  apparently  compared  approximately 
as  follows:  Spain,  per  flask,  $10  to  S25;  Austria,  $15  to  $28;  Italy, 
$28  to  $35;  United  States,  $60  to  $70. 

Although  the  domestic  quicksilver  business  prospered  in  the  war 
market,  its  successful  conduct  under  normal  market  conditions  is 
problematical.  High  prices  have  continued  since  the  signing  of 
the  armistice,  and  the  costs  of  production  in  the  European  countries 
have  undoubtedly  risen  above  the  prewar  levels.  But  it  is  unlikely 
that  they  have  at  any  time  approached  the  American  costs.  There 
is  every  reason  to  believe  that  the  Spanish  mines  can  furnish  the 
quicksilver  requirements  of  the  whole  world  for  many  years  at  a 
price  only*  sUghtly  above  the  minimmn  at  which  the  output  was 

M  It  will  be  noted  that  these  peroentages  are  sUghtly  different  from  tbe  later  estfanatee  of  tha  Oeologial 
Bnrvey,  used  elaewhere  in  this  report 
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contracted  to  the  Rothschilds  ($34  per  flask).  This  corresponds  to  a 
price  of  less  than  $40  in  the  New  York  market,  including  the  existing 
duty  of  10  per  cent  ad  yalorem.  Before  the  war  the  great  mine  at 
Almaden  worked  only  about  six  months  each  year.  The  Austrian 
mines  also  could  supply  the  world's  requirements.  Costs  in 
Austria  are  more  difficult  to  forecast,  but  it  is  safe  to  assume  that 
the  Austrian  deposits  will  be  able  to  compete  with  the  Spanish 
output  at  the  above  price. 

At  a  conference  of  producers,  consumers,  importers  and  exporters 
of  quicksilver,  held  by  the  United  States  Tariff  Commission  in  San 
Francisco,  on  Jime  26,  1918,  the  dominant  note  was  the  emphasis 
laid  by  producers  on  the  need  for  price  stability  in  the  quicksilver 
industry.  It  was  the  practically  unanimous  opinion  of  producers  at 
the  conference  that  if  domestic  deposits  are  to  continue  to  meet  a 
substantial  proportion  of  the  home  demand,  a  stable  price  must  be 
assured  and  the  price  must  be  a  high  one,  i.  e.,  about  $100  a  flask 
under  war-time  costs  of  production. 
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TUNGSTEN. 


SUMMARY. 


Importance  of  the  Industry. 

Tungsten  is  an  essential  war  metal.  The  use  of  tungsten  steel  ^ 
for  machine  tools  permits  five  times  the  output  of  work  per  man 
and  machine  possible  with  the  old  style  carbon-steel  tool.  Since 
most  mxmitions  and  military  supplies  are  dependent  upon  efficient 
and  quick  machine-shop  work,  the  importance  of  tungsten  as  a  war 
material  is  apparent.  Ninety  to  ninety-five  per  cent  of  the  tungsten 
produced  goes  into  tool  steel. 

The  tungsten  industry  is  pivotal.  In  Great  Britain  much  attention 
has  been  directed  toward  guaranteeing  adequate  supplies  for  futiure 
use — not  so  much  for  military  preparedness  as  to  assure  the  efficiency 
of  machine  shops  and  metal-working  establishments.  All  metal- 
manufacturing  industries  are  largely  dependent  on  tungsten. 

FOREZON   AND   DOMESTIC  ReSOUBOES. 

Although  tungsten  ore  is  widely  distributed  over  the  earth's  surface, 
80  per  cent  of  the  world's  production  comes  from  the  United  States, 
Burma,  China,  and  Bolivia.  Tungsten  deposits  are  characteristically 
erratic.  Three  stages  can  be  distinguished  in  their  exploitation: 
(1)  A  stage  when  the  ore  can  be  picked  up  on  the  surface  or  gouged 
from  easily  mined  surface  deposits;  (2)  a  second  stage  in  which  the 
easily  and  cheaply  obtained  material  has  been  largely  exhausted  and 
underground  mining  is  in  progress  at  only  a  few  specially  favored 
properties;  and  (3)  the  stage  of  production  from  developed  under- 
gromid  mines. 

The  domestic  deposits  are  typically  low  grade  and  production  is 
in  the  second  stage.  In  other  countries,  notably  Bolivia,  Burma, 
and  China,  there  are  large  deposits  in  the  primary  stage.  In  the 
course  of  a  few  years  most  of  these  foreign  deposits  will  have  been 
exhausted  to  a  degree  comparable  to  that  prevailing  in  the  United 
States,  but  at  present  most  of  the  American  mines  are  at  a  distinct 
disadvantage.  Domestic  ores  are  usually  less  contaminated  with 
harmful  impurities  than  foreign  ores,  but  the  recent  development 
of  improved  treatment  methods  is  TniniTniy.iTig  that  advantage. 

Domestio  Supplies. 

The  United  States  is  one  of  the  largest  consumers  of  tungsten  in 
the  world.    Although  it  also  ranks  as  one  of  the  largest  single  pro- 
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ducers,  the  domestic  supply  must  be  supplemented  by  importatioii. 
From  1912  to  1917  less  than  one-half  the  amount  consumed  was 
imported,  but  since  1917  considerably  more  than  50  per  cent  of  the 
domestic  requirements  of  tungsten  ore  have  been  met  from  f or^gn 
sources. 

The  industry  is  characterized  by  a  great  niunber  of  small  inde- 
pendent producers  with  only  a  few  well-financed  companies,  several 
of  whom  are  affiliated  wiUi  consuming  interests.  However,  fully 
75  per  cent  of  the  prewar  output  was  reported  by  four  large  companies. 
the  Atolia  in  California,  and  the  Primos  Chemical,  Wolf  Tongue,  and 
Vasco,  in  Boulder,  Colo.  The  remaining  25  per  cent  comes  from  & 
large  and  constantly  shifting  group  of  small  operators.  Of  the 
tonnage  reported  by  the  four  la^e  companies  a  portion  consists  of 
crude  ore  taken  out  by  leasers  or  piurchased  from  small  independent 
operators. 

Future  Competitivjb  CoNDmoNS. 

There  were  operators  in  the  United  States  during  1918  who  pro- 
duced large  tonnages  of  tungsten  ore  at  a  cost  of  $10  a  unit  and  lesaJ 
Until  recently  at  least,  the  Atolia  Mining  Co.  alone  could  supply  one- 
third  of  the  total  domestic  output  at  a  price  of  $10  or  less  a  unit  and 
was  competing  successfully  in  the  American  market  with  the  important 
foreign  producers,  even  with  tungsten  on  the  free  list.  Its  abjjity  to 
do  so  in  the  future,  however,  is  less  probable,  as  the  Atolia  ore  has 
suffered  a  decided  drop  in  grade,  and  a  greatly  increased  output  of 
ore  from  the  new  Chinese  fields  has  been  entering  the  New  Tork 
market  at  prices  of  $5  to  $8  per  unit. 

The  Boulder  Coimty,  Colo.,  district,  which  formerly  supplied  over 
60  per  cent  of  the  domestic  production  is  stripped  of  easily  mined  ore 
and  faces  high  costs  and  large  investments  if  its  production  is  to  be 
maintained  from  its  narrow  veins  and  erratic  ore  shoots  at  anything 
like  the  former  rate.  In  California  the  depletion  is  not  so  far 
advanced,  but  the  exploitation  of  the  lai^e  low-grade  deposits,  upon 
which  must  depend  the  bidk  of  future  production,  is  delayed  by  the 
necessity  of  heavy  capital  expenditures.  The  general  sentiment 
expressed  by  producers  at  the  two  conferences  on  timgsten  held  by 
the  Tariff  Commission  in  June,  1918,  was  that  capital  hesitated  to 
undertake  the  financing  of  tungsten  ventures  because  no  stable  or 
adequate  price  for  the  product  was  assured.  The  fear  of  a  great  influx 
of  foreign  timgsten  has  been  a  deterrent  to  the  investment  of  the 
requisite  capital  in  many  of  the  low-grade  deposits  of  the  United 

States. 

The  metallurgical  treatment  of  tungsten  ores  is  as  efiBcient  in  the 
United  States  as  in  any  other  country  and  far  in  advance  of  that  in 
most  countries. 

t  "Unit/'  standAid  teim,  mMnlng  20  pounds  of  yahiabto  ociutitiMit  (or  1  per  oeat)  In  1  ton  of  tocil 
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The  main  dependence  of  the  United  States  is  the  low-grade, 
hough  probably  extensive,  deposits  of  the  Southwest.  American 
aanagement  and  equipment  in  other  metals  have  demonstrated 
uperiority  in  mining  low-grade  properties  on  a  large  scale.  The  cost 
•f  production  should  not  exceed  greatly  that  of  any  other  country 
•perating  deep,  low-grade  mines.  The  serious  immediate  competition 
3  due  to  the  temporary  production  from  surface  ore  in  foreign  coun- 
ries.  Although  many  of  the  producers  can  not  compete  with  this 
oreign  production  from  surface  deposits,  they  can  put  tungsten  on 
he  market  in  large  amounts  at  a  market  price  of  $17  to  $20  per  unit, 
f  assured  of  the  stability  of  this  price. 

Tungsten  is  an  example  of  an  industry  in  which  an  ad  valorem 
luty  is  particularly  difficult  to  administer.  The  countries  of  origin 
>{  our  imports  are  not  market  centers  and  valuation  of  the  com- 
nodity  is,  therefore,  uncertain.  Wide  price  fluctuations  in  the 
.ungsten  industry  also  fiu'ther  complicate  the  situation. 

The  reduction  of  foreign  ores  into  ferrotiingsten  has  developed 
nto  an  important  industry.  The  ferrotimgsten  export  trade  would 
lot  be  affected  by  a  duty  on  the  ore  unless  the  privilege  of  bonded 
smelting  were  revoked. 


THE  TUNGSTEN  INDUSTBT. 

Act  of  1913,  tariff  paragraph: 
TungBton-beariDg  ores  of  all  kinds  (par.  633),  £ree. 

DESOBIFTION. 

Tungsten  metal  is  never  found  native  but  occurs  in  nature  only  in 
the  form  of  tungstates  of  iron,  manganese,  or  calciiun.  The  minerals 
are  most  often  found  in  acid  rocks  (cf.  granite  or  rhyolite),  especially 
in  pegmatite  dikes.  Except  in  the  United  States,  it  is  usually 
accompanied  by  tin  ore  in  veins  or  placer  deposits  resulting  from  the 
erosion  of  lode  formations  and  from  the  concentration  in  stream  beds 
of  the. heavier  constituents  of  country  rock. 

Wolframite  or  iron-manganese  timgstate,  (FeMn)  WO4,  is  the  most 
common  ore  of  tungsten.  It  occurs  in  long,  dark-brown  to  black 
crystals  or  short  columnar  masses,  with  a  dark-brown  streak.  The 
hardness  is  about  5,  or  a  little  less  than  that  of  steel.  It  generally 
contains  approximately  76.4  per  cent  of  tungsten  trioxide  (WO,), 
but,  as  the  name  is  used  to  include  all  variation  in  composition  from 
pure  iron  tungstate  (ferberite)  and  pure  manganese  timgstate  (hueb- 
nerite),  the  tungsten  content  varies  slightly,  as  does  the  specific 
gravity  between  the  values  for  the  respective  components.' 

Ferberite  or  iron  tungstate,  FeW04,  is  a  duU  coal-black  mineral 
sometimes  occurring  in  aggregates  of  cubic  crystals,  but  more  often 
massive  as  black  sooty  material  in  veins  in  pegmatite.  After 
exposure  to  the  action  of  the  weather,  ferberite  is  often  so  impreg- 
nated with  iron  oxide  as  to  appear  brown  even  along  a  fracture  surface. 
The  specific  gravity  is  7.5  and  the  hardness  5.  Ferberite  is  the  com- 
mon ore  in  Boulder  County,  Colo.,  but  has  not  been  found  in  com- 
mercial quantities  in  other  parts  of  the  world.  It  is  valuable  ore  in 
that  district,  and  the  pure  mineral  contains  76.3  per  cent  tungsten 
trioxide. 

HueTmeriU  (hilbnerite)  or  manganese  tungstate,  MnW04,  is  a  reddish 
brown  mineral  of  about  the  same  hardness  as  ferberite.  The  specific 
gravity  is  about  7.2,  or  a  little  less  than  that  of  the  iron  mineral.  It 
is  found  typically  in  needle-like  crystals  in  quartz.  The  theoretical 
content  of  tungsten  trioxide  is  76.6  per  cent.  The  appearance  of 
huebnerite,  like  that  of  ferberite,  is  likely  to  be  obscured  by  the 

'TtefoUowinc  dMrfflwIlon  logvasted  by  F.  L.  Hsbs  of  tli«  U.  8.  0«oloKlcal  Sorwy  has  been  adopted 
by  some  writers  and  deMryee  wider  recognition:  Ferberite.  iron  tungstate  with  not  more  than  30  per  cent 
of  manganese  tongstate;  huebnerite.  manganese  tungstate  with  not  more  than  20  per  cent  of  iron  tongstate; 
woUrandteb  all  ntztaiesinm  tunfrtateand  manganese  tnofrtate  between  the  abore  limits. 
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action  of  weathering,  and  the  mineral  in  surface  exposures  is  generaUy 
coated  with  black  oxide  of  manganese  or  brown  iron  oxide. 

Seheelite  or  calcium  (lime)  tungstate,  CaW04,  is  a  totally  differeot 
mineral  from  the  wolframite  series.  The  color  varies  from  nearly 
pure  white  to  yellow  or  gray,  but  always  light.  Seheelite  has  not  the 
metallic  appearance  of  the  wolframite  series  and  most  other  metallic 
minerals,  but  has  a  stony  look  more  like  quartz  feldspar  or  marble. 
It  is  best  distinguished  from  gangue  minerals  by  its  greater  specific 
gravity  (about  6)  and  it  has  a  greasy  luster  that  is  very  characteristic, 
especially  on  a  freshly  broken  surface.  Seheelite  is  a  little  soft^ 
than  the  minerals  of  the  wolframite  group  (hardness  about  4.5)  but 
is  harder  than  calcite.  Pure  seheelite  contains  80.6  per  cent  tung- 
sten trioxide  (WO,),  the  highest  content  of  all  timgsten  minerals. 

The  value  of  all  tungsten  ore  depends  on  its  contents  of  tungst-en. 
This  is  invariably  expressed  in  terms  of  tungsten  trioxide  (WO,)  or 
tungstic  acid  (as  it  is  generally,  though  erroneously,  called).  The  ore 
as  mined  rarely  contains  more  than  a  very  small  WO,  content  and 
requires  to  be  concentrated  before  it  can  be  utilized  as  a  commercial 
product.  The  standard  ''ore"  is  therefore  a  concentrated  product 
containing  approximately  60  per  cent  tungstic  acid.  Quotations 
are  given  in  terms  of  dollars  per  unit.  The  ''unit"  is  1  per  cent  in  a 
ton  of  total  material,  and  represents  either  20  poimds  oi  22.4  pounds 
of  the  valuable  constituent,  depending  upon  whether  the  short  ton 
or  long  ton  is  referred  to. 

USES. 

In  the  steel  industry, — ^At  least  95  per  cent  of  all  the  tungsten  ores 
produced  at  the  present  time  go  into  the  manufacture  of  tungsten 
powder,  ferrotimgsten,  and  timgsten  steel  for  the  making  of  high- 
speed tool  steels.  The  addition  of  timgsten  to  steel  gives  it  the  prop- 
erty of  holding  its  temper  at  a  much  higher  heat  than  that  at  which 
simple  carbon  steels,  and  most  other  alloy  steels,  become  soft  and 
worthless.  This  property  of  red  hardness,  as  it  is  called,  is  very 
important  in  cutting  tools,  as  it  allows  speeding  up  the  work  to  five 
or  six  times  the  cutting  speed  allowable  with  simple  carbon  st€«l 
tools.  The  strength  and  comparative  toughness  of  tungsten-ste& 
lathe  tools,  even  when  very  hot,  permits  taking  a  very  heavy  cut  or 
shaving  off  the  work  and  the  chips  often  leave  the  tool  so  hot  that 
they  turn  blue.  The  rapid  advance  in  cutting  metals  and  the  great 
increase  in  e£5lciency  in  machine  shops  in  late  years  is  in  a  large 
measure  due  to  the  development  of  tungsten  tool  steel. 

A  new  use  for  tungsten  steel  is  for  aeroplane  engine  valves  and 
seats.  For  several  years  tungsten  steel  has  been  a  satiaf actorj  mate- 
rial in  internal-combustion  engine  ignition  parts. 

An  important  use  of  tungsten  ores,  though  one  that  consumes 
but  a  DdgUgible  amoimt|  is  the  making  of  pure  tungsten  wire  io^ 
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incandescent  lamp  filaments.  For  this  purpose  tungsten  metal  is 
combined  with  about  2  per  cent  of  thorium  oxide.  A  little  tungsten 
goes  into  electric  contact  points  for  spark  coils,  etc.  (as  a  substitute 
for  platinimi). 

Steel  containing  2  or  3  per  cent  of  tungsten  is  in  general  use  for 
saw  blades. 

In  industries  other  than  steel. — In  the  electrical  industry  the  use  of 
tungsten  is  of  considerable  importance,  the  metal  being  superior  to 
platinum  for  contact  points  on  account  of  its  hardness  and  having  a 
heat  conductivity  equal  to  twice  that  of  platinum.  It  is  employed 
as  a  target  for  roentgen  rays  in  electrophysical  work. 

The  dye  industry  employs  timgsten  for  fireproofing  cloth,  and  as  a 
mordant  for  silks  the  salt  has  the  added  feature  of  serving  as  a  weight- 
ing material. 

In  the  ceramic  industry  timgstic  oxide  is  used  for  producing  yellows 
in  glass  and  porcelain. 

Sodiimi  tungstate  decolorizes  acetic  acid. 

In  the  chemical  industry  tungsten  wire  and  sheet  are  finding  an 
increasing  application  as  laboratory  utensil  material,  owing  to  the 
resistance  of  this  metal  to  alkali  solutions  and  to  most  of  the  acids. 

Many  alloys  useful  to  the  chemical  industry  have  been  made, 
among  the  better  known  metal  compounds  being  the  following: 
Tungsten  bronzes  are  produced  by  fusing  with  pure  tin.  Partinium 
is  an  alloy  of  aluminum  and  tungsten,  used  by  the  French  in  auto- 
mobile construction  because  of  its  lightness  and  strength.  Sidera- 
phite  is  an  alloy  containing  a  large  proportion  of  iron,  some  nickel, 
aluminum,  and  copper,  and  4  per  cent  of  tungsten.  It  resembles 
silver  in  appearance,  is  very  ductile,  malleable,  and  is  not  easily 
attacked  by  acids.  Minargent  is  an  alloy  of  copper,  nickel,  and 
tungsten.  Backford,  or  Brittania  metal,  is  an  alloy  of  copper,  tin, 
and  tungsten.  Platinoid  consists  of  60  per  cent  copper,  25  per  cent 
zinc,  14  per  cent  nickel,  and  1  to  2  per  cent  tungsten.  It  has  a  high 
electrical  resistance  which  does  not  decrease  with  heat.  An  alloy 
of  timgsten,  aluminum,  and  copper  is  used  in  the  manufacture  of 
propeller  blades. 

SUBSTITUTES. 

No  satisfactory  substitute  for  tungsten  has  been  found  for  alloying 
with  steel  for  high-speed  cutting  tools.  Molybdenum  has  somewhat 
similar  properties,  and  although  it  has  been  used  to  some  extent, 
especially  in  Eiu'ope,  it  has  never  proved  so  satisfactory  and  is  now 
generally  used  in  conjunction  with  tungsten,  replacing  only  a  part 
of  the  latter.  Molybdenum  steels  are,  in  1920,  receiving  considerable 
experimental  attention  in  the  British  and  American  automobile  indus- 
tries, but  their  usefulness  is  not  finally  determined.     Vanadium  and 
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cobalt  are  employed  as  stabilizes  of  the  molybdenum  in  molybdentuD 
steel,  and  while  it  is  reported  that  thousands  of  test  automobiles  con- 
taining this  steel  have  given  satisfactory  results  under  severe  com- 
mercial uses,  there  still  prevails  an  uncertain  feeling  as  to  the  useful- 
ness of  the  molybdenum  alloy. 

Zirconium  steel  was  reported  as  a  substitute  for  tungsten  steel  in 
German  aeroplane  and  motor  parts  during  the  war,  and  the  use  of 
zirconium  has  had  much  attention  on  this  side.  Its  utilitv  as  a  steel 
component,  however,  has  not  been  established  in  the  American  auto- 
mobile industry,  although  much  experimenting  toward  this  end  is 
in  progress. 

Stellite,  an  alloy  of  cobalt  and  chromium,  is  some  times  used  for 
cutti  g  tools  as  a  substitute  for  high-speed  steel.  The  most  satis- 
factory stellite  alloy  for  cutting,  however,  contains  tungsten  as  a 
hardening  constituent.  Molybdenum  is  also  employed  in  place  of 
the  tungsten  in  this  alloy. 

Ferrotantalum  and  ferrouranium  are  used,  particularly  in  Eng- 
land, as  substitutes  for  ferrotiuigsten  in  the  manufacture  of  high- 
speed tool  steel. 

The  high  prices  of  1916  stimulated  conservation  of  tungsten  and 
many  cutting  tools  have  been  made,  of  late,  with  an  ordinary  carbon 
steel  stock,  having  only  a  short  piece  of  high-priced  tungsten  st-eel 
welded  on  the  end.  This  practice  results  in  a  marked  saving  in  the 
metal,  and  was  a  factor  in  breaking  the  inflated  price  of  tungsten. 

Chromium  as  well  as  molybdenum  has  to  some  extent  replaced 
tungsten  in  the  making  of  magnet  steel. 

HISTORY. 

The  tungsten  mineral  wolframite  was  known  in  the  tin  mines  of 
Saxony-Bohemia  region,  and  later  in  CornwaU,  long  before  the  ele- 
ment tungsten  itself  was  discovered. 

In  1781  the  Swedish  chemist  Scheele  discovered  a  new  mineral 
acid;  the  stony  mineral  discovered  later  was  named  scheelite  in  his 
honor,  while  the  element  he  discovered  was  afterwards  named  tung- 
sten from  the  two  Swedish  words  "tung,"  heavy,  and  "sten,"  stone. 
In  Great  Britain  and  its  Provinces  the  word  "wolfram"  has  been 
compelled  to  do  duty  for  both  mineral  and  metal,  but  there  is  now  a 
distinct  trend  to  the  better  usage  of  calling  the  metal  tungsten  and 
the  mineral  wolframite. 

In  1785  the  D'Elhujar  brothers  found  that  wolframite  also  con- 
tained tungsten  and  established  the  relation  of  scheelite  to  wolframit<e 
They  also  succeeded  in  obtaining  metallic  tungsten  from  the  oxide 
and  were  probably  the  first  to  reduce  the  metal  from  its  compounds' 

*  Fxom  BuUetln  0S2,  Tungsten  Idinerals  and  Deposits.  T7. 8.  OeQlogiaU  Sarrqp'. 
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The  valuable  properties  imparted  to  steel  by  the  addition  of  tung- 
ten  were  recognized  about  1855,  and  in  1857  a  steel  maker  named 
rfushet  took  out  the  first  patent  in  England  for  its  use.  A  few  years 
ater  the  manufacture  of  a  25  per  cent  alloy  was  begun  in  Germany. 
ihe  early  ferrotungsten  was  made  in  crucibles  on  a  very  small  sciJe 
nd  was  very  ipipu:  e.  The  use  of  ii  n  sten  on  any  large  ^cale  in  the 
oaking  o'  alloy  steel  wa  insignificant  u  til  the  twen  ieth  century. 
Imall  amounts  of  ore  wer  made  int')  chemicals  but  tungsten  and  its 
res  were  very  unimportant  commodities. 

The  first  lot  of  domestic  ore  known  to  have  been  produced  and  sold 
Q  the  United  States  was  in  1900.  The  price  was  then  about  S2  a  unit. 
>ince  1901  the  growth  of  the  tungsten  industry  has  been  fairly  rapid, 
irermany  was  the  chief  market  for  ore  and  a  large  part  of  the  world 
utput  was  shipped  there,  to  be  reduced  to  metal  or  ferroalloy  or 
xported  to  other  coun  ries. 

The  history  of  the  mining  of  tungsten  in  every  country  shows  a 
oarked  similarity.  Although  the  occurrence  of  tungsten  is  wide- 
pready  the  individual  deposits  are  never  of  large  extent.  They  are 
dually  pockety.  The  ore  comes  in  lenticular  shoots,  and  masses,  in 
eins,  or  irregularly  distributed  along  contacts. 

When  a  new  district  is  first  discovered  a  great  deal  of  float  ore  may 
ften  be  found.  Later  the  surface  ore  is  gophered  out.  Up  to  this 
tage  the  tungsten  ore  is  easily  and  quickly  mined,  and  the  production 
3  large  and  low  costs  prevail.  Then  follows  the  period  of  searching 
Dr  ore  underground.  This  is  more  of  a  problem,  as  the  geology  of 
ungsten  deposits  is  not  well  understood.  Underground  prospecting 
}  difficult.    The  ^4eads"  are  hard  to  follow,  and,  almost  invariably, 

large  amount  of  deadwork  needs  to  be  done  before  a  new  shoot  is 
3und.  After  drifting  along  a  narrow  vein  or  cros^cutting  through 
arren  rock,  it  often  happens  that  even  if  more  ore  is  discovered  its 
alue  is  insufficient  to  pay,  in  addition  to  the  cost  of  its  extraction, 
be  heavy  cost  of  looking  for  it.  This  is  the  period  of  depression, 
'emporary  excitement  or  a  *'boom"  like  that  which  swept  over  Colo- 
ado  and  generally  throughout  the  world  in  1916  when  the  price 
oared  to  record  heights,  may  bring  about  a  greater  production,  but 
his  is  mostly  obtained  from  extremely  low-grade  material  and  at 
igh  cost.  Very  few,  if  any,  districts  have  emerged  from  the  stages 
f  unprofitable  underground  prospecting  and  development  to  the 
stablishment  of  a  permanent,  profitable  producing  stage.  Tungsten 
as  the  reputation  of  ^'playing  out''  at  depth.  The  character  of  the 
re  is  such  as  to  preclude  this  possibility  and  tungsten  is  no  more 
ikely  to  pinch  out  vertically  than  horizontally,  but  as  the  depth 
ucreases  the  pockets  are  harder  and  more  expensive  to  find. 
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MINING  METHODS. 

Placer  tungsten  may  be  worked  by  any  of  the  URual  methods  for 
the  recovery  of  gold  or  tin  in  placer  deposits.  Except  when  asso- 
ciated with  tin  or  gold,  tungsten  is  not  known  to  be  mined  by  dredg- 
ing, as  the  deposits  are  rarely  of  sufficient  extent  to  warrant  the 
cost  of  erecting  so  expensive  a  device.  Hand  washing  in  pans  or 
sluices  is  the  usual  procedure,  but  in  large-scale  operations,  hjdrau- 
licking  is  done. 

Lode  mining  does  not  differ  essentially  from  the  mining  of  other 
ores  except  that  tungsten  rarely  is  found  in  sufficient  amounts  or  in 
shoots  regular  enough  to  permit  of  systematic  extraction.  As  & 
rule  the  valuable  material  forms  a  narrow,  tight  streak  in  the  rock 
These  streaks  are  usually  only  a  few  inches  wide;  and  as  a  man  can 
not  work  for  any  length  of  time  in  a  space  less  than  18  to  24  inches 
wide,  much  barren  waste  must  be  broken  separately  to  make  room. 
Care  must  be  taken  to  prevent  the  mixing  of  this  rock  with  the  ore. 
This  is  often  difficult,  as  the  tungsten  stringers  are  *' frozen"  tight  to 
the  walls  and,  although  hard,  are  easily  fractured  and  lost.  T> 
further  complicate  the  extraction  of  tungsten,  the  country  rock  and 
vein  formation  are  usually  very  hard.  It  is  evident  that  these  con- 
ditions require  a  peculiar  type  of  miner  and  one  who  has  a  persona! 
interest  in  saving  every  possible  particle  of  valuable  material.  TIj- 
necessity  fosters  the  employment  of  *  leasers"  Gessees)  or  "tribu- 
ters" — each  man,  or  group  of  men,  working  for  himself  and  bein;: 
paid  for  the  ore  he  gets  out — rather  than  the  usual  system  of  day  > 
pay. 

CONCENTRATION  OR  MILLING. 

The  tendency  of  all  tungsten  minerals  to  slime,  coupled  'with  tb^ 
necessity  of  very  fine  grinding  to  separate  them  from  the  waste  rock, 
complicates  their  economical  recovery  in  the  milling  operation. 
Stamps  were  formerly  in  common  use  for  the  secondary  crushing  after 
the  breaker,  but  these  relics  of  gold  milling  are  producers  of  slinn- 
and  material  too  fine  to  be  recovered  effectually  by  any  mechanicn* 
process.  Stamps  have  therefore  disappeared  from  most  of  the  milU 
and  have  been  replaced  by  several  sets  of  rolls  which  successively 
reduce  the  size  of  the  ore  with  a  minimum  of  sliming.  Only  a  smaL 
proportion  of  tungsten  concentrate  is  recovered  by  jigging  the  coars»' 
sizes.  The  bulk  of  the  recovery  is  on  the  sand  and  slime  table? 
The  last  slime  is  still  run  through  a  *'rag  plant"  (canvas  tables)  at 
many  mills  with  an  economical  saving. 

The  desideratum  of  concentration  is  the  production  of  a  concen- 
trate containing  60  per  cent  or  more  of  tungsten-trioxide,  but  tin 
production  of  so  high  grade  a  product  from  the  usual  ore  containing 
only  2  to  10  per  cent  W0„  results  in  high  losses  and  much  'wast^  i ; 
tungsten.     To  increase  the  extraction,  many  mills  make  two  gradi^ 
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)f  concentrate;  a  high  grade  sand  concentrate,  containing  approxi- 
nately  60  per  cent  WO,  and  smtable  for  making  ferrotungsten  in  the 
electric  furnace;  and  a  slime  concentrate  of  lower  grade,  containing 
ibout  20  per  cent  W0„  and  suitable  only  for  a  chemical  process. 

If  any  heavy  niiinerals  besides  tungsten  are  present  in  the  ore,  the 
enriched  product  from  simply  gravity  concentration  contains  these 
)ther  minerals  also  and  they  must  be  removed,  either  because  they 
ower  the  grade  too  much  or  because  they  are  actually  deleterious  to 
he  product.  The  usual  auxiliary  process  is  magnetic  separation  and 
he  method  of  its  application  depends  on  the  character  of  the  material. 

Tin,  antimony,  copper,  and  bismuth  are  found  in  the  ores  from 
k)uth  America,  Burma,  and  China.  In  the  United  States  the  chief 
lontaminants  of  the  concentrate  are  sulphides,  which  can  be  easily 
emoved  by  a  weak  magnet  after  a  light  roast.  Ferberite  and  even 
wolframite  are  slightly  magnetic  and  can  be  picked  out  by  a  strong 
nagnet,  leaving  nonmagnetic  sulphides  and  tin  as  a  separate  and, 
requently,  a  salable  product. 

There  has  been  marked  progress  in  the  milling  of  tungsten  ores  in 
he  last  few  years,  but  it  is  still  a  by  no  means  easy  problem  to  get  a 
atisfactory  recovery  of  the  minerals  in  a  sufficiently  high  grade 
)roduct.  Extractions  of  over  80  per  cent  are  reported,  but  it  is 
loubtful  if  the  average  mill  recovers  70  per  cent  of  the  values,  and 
his  on  ore  that  is  fairly  high  grade  as  compared  to  ores  of  other 
netals.     It  is  not  practicable  to  treat  any  material  with  less  than 

per  cent  of  tungsten  oxide,  and  in  most  districts  ore  with  less  than 
I  per  cent  is  not  worth  treating.  Ore  containing  1  per  cent  of  WO, 
nay  have  a  theoretical  value  of  over  $20  a  ton,  but  it  is  seldom  profit- 
able to  mill  it  even  when  it  has  been  mined  and  on  the  dump,  whereas 
)res  of  gold,  copper,  or  lead  with  a  theoretical  value  of  only  $2  or 
ess  per  ton  are  profitably  concentrated.  The  reason  is  the  high  cost 
)f  separation  in  the  case  of  the  tungsten  ore.  A  relatively  expensive 
)Iant  is  required  and  the  ore  must  be  put  through  slowly — often 
erun — ^in  order  to  get  a  fair  recovery. 

Chemical  concentration  is  even  more  (expensive  than  the  mechan- 
cal  processes.  Its  main  field  is  in  the  separation  of  foreign  ores 
^ntaining  tin  and  other  impurities  and  in  the  treatment  of  low- 
i;rade  slime  concentrate. 

BBDUOTION  OF  TUNGSTEN  OEB. 

When  ferrotungsten  was  first  used  a  large  proportion  of  it  was 
made  by  reduction  in  crucibles  using  the  ore  and  carbon.  This  proc- 
ess generally  yields  a  powder  unless  the  ferroalloy  is  very  low  grade 
emd  can  be  easily  fused.  In  making  a  30  per  cent  alloy  the  crucible 
win  last  about  three  heats,  but  in  making  a  75  per  cent  product,  it 
is  good  for  only  one  heat 
470'— 20— 19 
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The  greater  part  of  the  American  and  other  ores  free  from  ob;e  - 
tionable  impurities  is  reduced  to  ferroalloy  in  electric  furnaces,  usin: 
carbon  and  the  necessary  fluxing  agents.     In  England  nine  ferrc^ 
tungsten  producers  were  operating  in  1919,  of  whom  two  used  th: 
electric  furnace  and  the  others  the  Thermit  process.     A  recent  devel- 
opment is  the  use  of  ferrosilicon  in  the  Thermit  process  as  a  reducin: 
agent  for  the  production  of  carbon-free  f errotungsten.     The  procednr 
differs  from  the  ordinary  Goldschmidt  Thermit  process  by  the  sub>u- 
tution  of  85  per  cent  ferrosilicon  for  powdered  aluminum.     Hk: 
recoveries  are  obtained,  and  the  product  contains  about  one-tenth  rf 
1  per  cent  of  carbon.     Difficulty  is  encountered  in  keeping  the  silinc 
low.     The  recoveries  on  British  plants  seem  to  be  much  better  tht^ 
those  reported  in  the  Uni.ted  States.     From  the  65  per  cent  tung^t^:^ 
concentrate  ordinarily  used,  British  manufacturers  recover  up  to  '^^^ 
per  cent  of  the  tungsten  content  of  their  raw  material,  both  in  tb- 
electric  furnace  and  crucible. 

Impure  ores  can  be  treated  by  the  wet  process  which  was  largel' 
used  in  Germany  before  the  war.  There  are  several  American  plaat^ 
now  equipped  for  treating  ores  by  this  method.  It  is  distinctlj  5 
chemical  method  involving  fusion  with  soda  ash,  leaching  out  th^ 
sodium  tungstate  thus  formed,  and  precipitating  nearly  chemical! 
pure  tungstic  acid  (H2WO4)  by  means  of  calcium  chloride  and  hydro- 
chloric (muriatic)  acid.  The  precipitate  is  purified  by  ammonia  aci 
nitric  acid,  dehydrated,  and  reduced  to  metal,  either  in  a  stream  of 
hydrogen  or  by  heating  with  carbon  in  crucibles.  Both  method^ 
produce  tungsten  powder.  The  second  process  is  the  commoner  fo: 
use  in  steel  while  the  reduction  with  hydrogen  is  employed  for  making: 
extremely  pure  metal  for  incandescent  lamp  filaments.  The  sUhI 
trade  in  the  United  States  is  inclining  toward  the  use  of  tung>t-e'^i 
powder,  and  away  from  the  ferrotungsten  alloy.  The  disappearaDcx* 
of  the  clean  pure  American  ores  from  the  market  has  had  much  to  do 
with  this. 

To  produce  ductile  tungsten  for  lamp  filaments  the  pure  powdeiT'T 
metal  is  consolidated  into  rods  under  great  pressure  in  an  electric 
furnace  in  an  atmosphere  of  hydrogen  and  at  a  temperature  of  about 
2,850*^  C.  (below  the  melting  point  of  tungsten  under  normal  pressure' 
The  bar  thus  formed  is  brittle  and  could  not  be  drawn  into  wire. 
It  is  made  ductile  by  hanmiering  and  rolling  in  a  specially  constnict^l 
machine,  at  a  temperature  of  about  1,200°  C,  and  still  in  an  atmos- 
phere of  hydrogen.  After  some  fifty  successive  treatments  in  tins 
machine  the  bar  is  reduced  to  one-sixth  its  original  size  and  has 
become  sufficiently  ductile.  The  drawing  is  done  at  a  high  temper- 
ature in  diamond  dies.  The  production  of  the  ordinary  filament 
requires  drawing  the  metal  through  about  100  dies,  which  grow  suc- 
cessively smaller  until  the  desired  diameter  is  reached. 
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OOUNTBIES   or  LABOE6T  PRODUCTION. 

Tungsten  ore  is  widely  distributed  and  is  found  in  all  the  conti-\ 
Dents  of  the  world  and  in  a  great  number  of  countries;  but  no  single 
country  produces  a  very  great  amount  and  the  resources  of  almost/ 
every  comer  of  the  globe  are  drawn  on  to  furnish  a  supply.  Before 
the'  war,  Burma  (and  the  Shan  States)  was  the  lai^est  individual 
producer,  the  United  States  was  the  next  largest,  while  Portugal  was 
a  close  third.  These  three  large  producers  accounted  for  only  a  little 
more  than  one-half  of  the  production;  the  remainder  was  drawn  in 
snmll  amounts  from  many  ot}ier  countries,  especially  in  Asia.  Africa 
is  the  only  continent  that  does  not  make  an  important  contribution 
to  the  tungsten  supply.  Even  Africa,  however,  reports  an  annual 
output. 

The  following  table  shows  the  world's  production,  the  United  States 
production,  and  the  percentage  of  the  world's  total  produced  by  the 
United  States  from  1913  to  1918: 

Concentrates  60  per  cent  WO^. 


Years. 


1913 
1914 
1915 
1916 
1917 
1918 


Worid's 
production. 


United 

StatCb 

producticn. 


Short  torn. 
9,008 
8,186 
n,.<tt& 
28,316 
28,309 
40,687 


Short  tPiM. 
1,687 
990 
2,382 
5,923 
6,144 
6,068 


Percent 

produced 

by  United 

StMiea. 


17.06 
12.00 
19.60 
26.40 
21.70 
12.46 


World*$  production  ^  of  tungsten  ore,  1913-1918,  by  metallogenic  provinces  and  political 
areas,  in  short  tons  {2,000  pounds)  of  concentrates  containing  60  per  cent  WO^. 


ProTinoe  and  area. 


▲IBICA. 

South  Aftican  province: 

Rhodesia 

Union  of  South  Africa. 


1913 


1914 


1916 


1916 


2 
1 


TotaL. 


AflU. 

Chino-Malayan  province: 

Burma. 

China 

Dutch  East  Indies  (Billiton  and  Sing- 

kep) 

Federated  ICalav  States 

French  Indo-Chlna  (Tonkin) 

Slam. 

Unfederated  Malay  States— 

Johore  ■ 

Kedah 

Trengganu  ■. 

Indian  province,  India  (excluding  Burma) 
Japo-Koreanprovince: 

Chosen(Korea) 


1,891 


7 
>262 
•101 


Japan. 
TotaL. 


32 

94 


272 


2,649 


2,606 


1 

>292 

119 

301 


27 
160 


216 


3,720 


2,963 


7 

'326 
220 
476 

2 

14 

161 


74 
411 


4,663 


4,166 
<120 

62 
678 
183 
684 

26 

19 

303 

47 

613 
770 


1917 


12 

9 


21 


1918 


87 
19 


56 


6,018 
'•1,600 

4  61 

794 
422 
800 

2 

139 

225 

69 

992 

808 


7,460        10,830 


4,919 
« 11, 662 

4  61 

398 
•460 
•800 

1 

682 

691 

46 

•1.102 
S661 


21,362 


^  Fimiiw  unaooompanied  by  footnote  references  are  taken  from  official  sources  or  other  authentic  publi- 
cations. In  all  oases  theoriginal  quantities  have  been  reduced  to  their  equivalent  in  oonoentratesoontiin' 
log  60  per  cent  W0|. 

'Figurea  partly  offldal  and  partly  estimated  by  the  U.  S.  Oeologicml  Sorrey. 

•Exporti. 

*  FlguNs  estimated  by  the  Allies  wlMnit  was  proposed  toalloealatlMtaatrtenoresof  the  worldamong 
themselves. 

•  FigareeeetimBted  by  the  U.  8.  Qeologleal  Survey. 
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World's  jorodtuUion  of  tungsten  ere.  2915-1918,  by  metallogenic  provinces  and  poUM 
areas,  in  short  tons  {t,000  pounds)  of  concentrates  containing  60  per  cent  IFO|— Con. 


ProTinoe  uid  ar««. 

1913 

1914 

1015 

1916 

1917 

1>U 

AU8TBAUA. 

Australian  proTlnoe: 

New  South  Wales 

M91 
217 
402 

^220 
159 
270 

>93 
366 
468 

<206 
401 
415 

1 
119 

1 

4 

>274 
427 
406 

sr. 

Northern  Territory  • 

6:4 

Queensland 

•»>. 

South  A  ustnjia 

Tumania 

76 

1 
1 

53 

106 
18 

270 
25 

1 

t' 

Victoria. 

4 

Western  Australia  • 

1 

* 

• 

Total....                 ,   , 

888 

703 

1,049 

1,237 

1,408 

i.v: 

■UBOPX. 

Ennbirsan  proyinoe: 

Austria 

57 
>318 

204 

301 

62 
UOO 

229 
•200 

•75 
•150 

370 
•200 

•150 
<351 

441 
<182 

9 

1,563 

468 

36 

1 

U50 
'200 

270 
«182 

1 

1,742 

491 

>106 

•10 

My 

Qermany 

'2-1 

Franoo^Cornhh  provinco: 

Riurland 

3i' 

France 

•K 

Iberian  provinoe: 

Italy 

Port  uffal 

1,241 
186 

735 
149 

1,029 
206 

'!.?«• 

8oaln 

4 :4' 

Raflf4an  nrovtnrfl,  Russia 

MJ 

flrandinavian  province.  Noru'^y .  ,,^ 

3 

4 

M 

Total 

2,310 

1,470 

2.032 

3,201 

3,154 

wm    mm- 

1  >:. 

NORTH  AHKRICA. 

Amflriean  province: 

Alaska 

S?3» 

47 
6,876 

32 

6,112 

U 

United  States 

1,537 

990 

o.> 

ranadian  nrovinMi,  sonthAAStem  Cftnada.. 

t 
I 

Southwesurn  Drovince,  Mexico 

13 

207 

1,  " 
»  » 



TotaL 

1,537 

ggo 

2,332 

5,036 

6,351 

5  14 

OCSANU. 

248 

228 

217 

298 

181 

:» 

SOUTH  AMERICA. 

Rraxiltan  tyrovinMi,  RrAxfl .           

7 

063 

3,624 

2 

687 

Gordilleran  province: 

Argentina' 

679 
339 

400 
330 

201 

047 

10 

455 

1,251 

4,646 

ITi 

Bolivia* 

l.-'K 

Chile 

Peru 

357 

235 

4n 

»' 

Total 

1,376 

1,064 

1,613 

5,183 

6,388 

i,Ui 

Grand  t^tal , 

9,011 

8,184 

11,806 

23,318 

28,306 

40,^ 

I  Figures  partly  ofBcial  and  partly  estimated  by  the  U.  8.  Qeologieal  Surrey. 
'Exports. 

^FlguTM  estimated  by  the  Allies  when  it  was  proposed  to  aUooate  the  tunssten  ores  of  the  world  amotf 
themselves. 
•Figures  estimated  by  the  U.  8.  Qeologieal  Sorvey. 
•  Less  than  half  a  ton. 

DOMESTIC   PRODUOTION   AND  RESOURGES. 

Colorado  was  the  chief  producer  of  tungsten  ore  of  the  United  States 
for  14  years.  In  1914  the  production  of  California  was  greater 
than  that  of  Colorado.  In  1917,  and  again  in  1918,  their  respective 
productions  were  practically  equal  and  their  combined  output  was 
about  80  per  cent  of  the  total  output  of  the  country.  Nevada  is 
the  third  largest  producing  State,  but  its  output  is  considerably  less 
than  that  of  either  of  the  first  two.  Arizona  is  a  small  but  regul&r 
producer.    South  Dakota  has  been  an  intermittent  producer  of  ^ 
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framite,  which  is  found  in  association  with  the  gold  ore  of  the  Black 
Hills.  Tungsten  ore  has  also  been  produced  in  New  Mexico  (wol- 
framite), Utah  (scheelite),  Idaho  (huebnerite),  Missouri,  and  Con- 
necticut, and  showings  have  been  reported  in  other  States. 


PRODUCTION   IN  UNITED  STATES. 

Tungsten-hearing  ores  {concentrates  containing  60  per  cent  WO^), 
[Figures  from  lUneral  Resources,  United  States  Geological  Survey.] 


State. 


Arizona 

California... 

Colorado 

Idaho 

Nevada 

New  Mexico. 
Wa<(hiDgton. 
Alaska. 


1910 


Quontitj 
(short 
tons). 


1,221 


103 


Value. 


$535,567 


61,788 


1911 


Quantity 
(short 
tons). 


C) 


50 


7dO 


Value. 


916,559 
234,513 


0) 


1912 


Quantity 
(short 
tons). 


0) 


27 


812 


Value. 


19,566 

0) 
297,533 


Connecticut. 
Utah 


AU  other... 
Total. 


497 


245,657 


359 


156,913 


491 


195,059 


1,821 


832,992 


1,139 


407,985 


1,330 


502,158 


State. 


Arizona 

California 

Colorado 

Idaho 

Nevada 

New  Mexico. . 
South  Dakota. 
Wa<«hington... 

Alaska 

Connecticut... 
Utah. 


All  other. 


Total, 


1913 


Quantity 
(short 
tons). 


16 
541 
953 


27 


1,537 


Value. 


86,009 
226,260 
428,760 

( 


11,029 


672,118 


1914 


Quantity 
(short 
tons). 


(0 


15 


467 


(0 


0) 


Value. 


16,435 

(») 
182,013 

(») 


0) 


0) 


508 


990 


0) 
246,552 


435,000 


1915 


Quantity 
(short 
tons). 


127 

962 

963 

32 

55 

45 

140 


8 


2,332 


Value. 


1245,360 

1,005,467 

2,311,200 

47,602 

130,466 

70,934 

181,060 


r,882 


4,100,000 


Stote. 


Alaska 

Arizona 

CaUfomia 

Colorado 

Idaho 

Nevada '. 

New  Mexico 

South  Dakota 

CoDnecticut,    Missouri.    Montana, 
Oregon,  Utah,  and  Washington. . . 


Total. 


1916 


41 


5,923 


Quantity 

(short 

Value. 

tons). 

47 

869,518 

218 

385,292 

2,171 

4,098,999 

2,401 

4,666,301 

101 

113,470 

689 

2,240,619 

16 

39,227 

239 

404,775 

57,216 


12,076,417 


1917 


Quantity 
(short 
tons). 


32 

150 

2,781 

2,707 

2 

143 


270 
60 


0,144 


Value. 


$45,000 

173,700 

3,010,300 

2,994,000 

1,933 

187,500 


299,644 
71,086 


6,783,162 


1918 


Quantity 
(short 
tons). 


12 

213 

1,791 

1,910 


885 

Vaoi' 

20 


6,041 


Value. 


$22,000 

245,240 

2,620,166 

2,557,428 


1,070,100 

"247,098 

40,105 


6,802,136 


1  Included  in  "All  other.' 


sinolndes  Utah. 
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ColoTado. — Practically  all  the  Colorado  output  is  mined  in  Boulder 
County.  The  tungsten  is  found  in  a  belt  nearly  12  miles  long  and 
about  7  miles  wide,  situated  about  25  miles  northwest  from  Denver 
and  centering  about  Nederland.  Prior  to  1914  this  district  pro- 
duced fully  60  per  cent  of  the  tungsten  output  of  the  United  States, 
75  to  80  per  cent  of  which  came  from  shallow  workings  that  are  now 
exhausted. 

The  dominant  ore  is  ferberite,  which  is  not  mined  to  any  extent 
in  any  other  part  of  the  world.  It  is  typically  difficult  to  mine,  as 
it  is  usually  found  in  very  narrow  seams  or  comparatively  small 
lenses  in  very  hard  granite  or  gneiss.  The  absence  of  tinstone. 
tourmaline^  and  other  conmion  associates  of  tungsten  minerals  b 
noteworthy.  The  Boulder  County  ore  b  exceptionally  free  fn>m 
impurities  and  generally  cominands  a  higher  price  than  foreign 
ores  because  of  its  extreme  purity.  The  average  grade  of  the  ore 
in  Boulder  County  is  perhaps  5  per  cent  W0„*  and  the  dump  ore  at 
producing  mines  will  contain  about  0.5  per  cent.  -  It  is  significant 
that  the  great  excitement  of  1915-16  failed  to  open  up  any  impor- 
tant new  ore  bodies  in  this  district.  Practically  all  the  large  areas 
of  float  ore  and  the  easily  mined  surface  deposits  are  exhausted,  and 
now  the  production  comes  almost  wholly  from  fairly  deep  workings. 
which  are  more  expensive  to  mine.  The  ore  shoots  are  variable  in 
length  and  depth.  The  average  thickness  of  the  mineral  bearing 
vein  matter  is  only  a  few  inches. 

In  1916  there  were  10  concentrating  mills  operating  in  the  dis- 
trict, but  in  1918  fully  half  of  them  were  shut  down.  In  1919 
tungsten  mining  ceased  in  Boulder  County,  and  in  the  entire  country, 
and  two  or  three  properties  only  were  in  operation  out  of  a  normal 
producing  list  of  several  hundred. 

A  large  proportion  of  the  Colorado  producing  properties  are  owned 
and  operated  by  consumers  of  tungsten,  i.  e.,  steel  companies  or 
manufacturers  of  f errotungsten  and  other  tungsten  products.  Mining 
and  development  are  done  almost  exclusively  under  the  leasing  sys- 
tem, the  '^leaser"  being  paid  for  the  ore  he  extracts  (after  deducting 
a  royalty).  When  an  unusual  amount  of  prospecting  or  "dead' 
work  i3  necessary,  the  expense  is  either  shared  by  the  company  and 
the  lessee  or  done  on  *^ company  account." 

Tungsten  ore  has  been  mined  at  various  other  localities  in  Colo- 
rado, notably  in  the  southern  section,  where  huebnerite  is  the  chief 
ore.  The  production  has  never  been  important,  and  practically  all 
these  mines  ceased  operations  in  1917  or  earlier.. 

California, — California  is  the  largest  producer  of  scheelite  in  the 
world.  The  greatest  proved  bodies  of  tungsten  ore  in  the  United 
States,  and  perhaps  in  the  entire  world,  are  those  of  the  Atolia-Band 

« BilBf  of  tunfiten  produom,  oonfoicnoe  of  tiM  TaiUT  Commtiilnn  at  DenTK: 
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istiict  in  San  Bernardino  County  in  the  southwesterly  section  of  this 
tate.  The  Atolia  deposit  has  been  worked  to  a  depth  of  700  feet, 
ertical,  and  the  width  has  in  many  places  exceeded  3  feet  of 
ingsten  bearing  material,  consisting  largely  of  scheelite  and  quartz. 
ike  the  Colorado  ore,  the  California  product  is  exceptionally  free 
om  harmful  impurities.  Since  the  adverse  prejudice  of  consumers 
as  been  overcome,  the  California  scheelite  has  commanded  a  premium 
ver  imported  ores  and  even  over  the  Boulder  County  concentrate, 
hich  is  more  difficult  to  reduce. 

The  deposits  are  found  along  more  or  less  continuous  fissiu*es  and 
lay  be  broadly  classed  as  contact  metamorphic  deposits  in  distinc- 
on  from  the  stringer  lodes  of  Colorado.  The  deposits,  therefore, 
re  often  of  much  larger  extent,  although  frequently  low  grade, 
he  same  geological  formation  found  at  Atolia  extends  east  and  west. 
Westward,  the  ore  in  Kern  Coimty  is  wholly  scheeUte.  Eastward, 
lore  or  less  of  the  wolframite  series  of  ttmgsten  minerals  is  found 
long  with  the  lime  tungstate.  Scheelite  is  the  principal  timgsten 
uneral  so  far  produced  in  California,  and  the  wolframite  deposits, 
specially  those  dominantly  of  huebnerite,  have  been  generally  low 
rade  and  pockety.  There  is  no  ferberite,  but  there  are  two  districts 
I  San  Bernardino  County  where  the  ore  is  characteristically 
olframite. 

There  are  four  counties  in  this  State  from  which  tungsten  has 
3me,  San  Bernardino,  Inyo,  Kern,  and  Nevada.  By  far  the  largest 
reduction  has  been  derived  from  San  Bernardino,  and  the  major 
art  of  this  has  come  from  the  Atolia  Mining  Co.,  which  began  pro- 
ucing  in  1908  and  maintained  active  mining  imtil  after  the  war.  One 
f  the  most  interesting  developments  in  the  last  few  years  has  been 
lat  in  Inyo  County,  where  the  ores  differ  from  the  more  distinctly 
>de  occurrences  of  other  sections,  as  the  scheelite  is  disseminated 
irough  metamorphic  rock.  The  ore  bodies  are  much  larger  than 
v^en  the  big  Atolia  deposit,  but  the  average  grade  of  the  ore  treated 
I  less  than  1  per  cent  (occasionally  as  low  as  0.5  per  cent),  whereas 
lie  ore  of  the  Atolia  Co.  runs  from  2  to  8  per  cent  WO,  in  the  rniH 
irt  and  some  high  grade  is  obtained  by  sorting.  It  is  reported  in 
919,  however,  that  the  Atolia  ores  now  in  reserve  will  show  a  con- 
iderable  decrease  in  grade. 

The  production  from  Kern  County  and  from  the  balance  of  the 
itoUa  district,  outside  of  the  Atolia  Mining  Co.,  comes  largely  from 
mall  operators  who  produce  a  few  tons  here  and  there,  partly  from 
ddes  and  partly  from  placer  workings.  It  appears,  however,  that 
here  are  large  bodies  of  low-grade  ore  from  which  economical  re- 
overy  could  be  made  if  the  price  were  a  sufficient  inducement.^    A 

*  W.  W.  Bradley  (represenUng  Fletcher  Hamilton,  State  mineralogtot  of  CaUloiiila),  Report  of  United 
>tat«8  Tailfl  Commiflilon  Conferenoe  at  San  Frandsoo,  p.  Si. 
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small  amount  of  schedite  has  been  piodneed  in  Newmda  Coimty.cfTt: 
300  mUes  from  Atolia. 

Nevada, — The  only  important  production  so  far  made  br  Ne^^: 
was  in  1916  when  615  tons  of  60  per  cent  concentrate  were  proc.:vr 
The  most  extensive  production  has  come  bom  White  Pine  C<»':i: 
and  from  Sodaville  in  Humboldt  County.    Hie  ore  is  lar]gnelT  scbeei. 
During  the  period  of  high  prices  (1915-16)  tfiese  counties  w&r  t^ 
active,  but  nearly  all  operations  were  discontinued  soon  after  :: 
spectacular  decline  in  the  tungsten  market.     Extraordinary  nnii 
large  bodies  of  high-grade  ore  have  been  reported  froni  time  to  i.: 
in  various  parts  of  the  State,  but  a  sudden  cessation  of  output  is  L'  * 
coincident  with  the  break  in  price.     The  evidoice  submitted  at  - 
United  States  Tariff  Commission  conference  in  San  Francisco  ii 
cates  a  strong  probability  of  the  existence  of  important  bodies 
low-grade  ore,  particularly  in  Nye  and  Mineral  Counties.     In  tt 
counties  no  lode  deposits  have  been  exploited,  but  a  very  l&r:' 
tonnage  of  placer  material  is  said  to  be  available.     Tliere  is  a  la:: 
ore  body  at  Mill  City,  Humboldt  County,  that  it  is  believed  w_ 
eventually  furnish  a  large  supply  of  tungsten  at  a  very  low  cost.    T. 
development  of  the  low-grade  deposits  of  Nevada  will  require  a  c:: 
siderable  outlay  of  capital.    The  tungsten  area  can  be  broadly  oj: 
sidered  as  a  continuation  of  the  California  formations,  which  it  resem- 
bles in  many  particulars.    There  is  a  lai^er  proportion  of  wolframi't 
especially  huebnerite,  but  scheelite  is  the  dominant  tungsten  miner. 
Many  of  the  deposits  also  contain  sulphide  minerals,  but  a  good  gr^  ^ 
of  concentrate  can  be  made,  as  there  are  few  very  objectionalv 
impurities. 

Alaska. — Although  scheelite  had  been  known  to  exist  in  several ::' 
the  Alaskan  placers,  the  demand  was  insufficient  to  encourage  i:^ 
recovery  until  1915.  The  production  has  never  exceeded  50  tons  l 
year  and  this  is  mainly  a  by-product  of  the  gold-dredging  operations 
in  the  Nome  placers.  There  is  a  smaU  lode  production  in  the  Fair- 
banks district. 

FOREIGN  PBODUCnON  AKD  RESOURCnSS. 

r  Burma. — Burma,  including  the  Shan  States,  is  one  of  the  newest 
tungsten-producing  areas.  The  first  important  output  was  made  i: 
1910. 

Production  increased  rapidly  thereafter  and  by  1912  this  are^ 
had  become  the  world's  largest  producer;  this  position  it  held  \iB\i 
superseded  by  the  United  States  in  1916. 

,  There  Are  four  important  districts  found  in  a  belt  about  56  mik 
long  and  7  miles  wide  and  at  least  50  producing  mines.  The  ore  b 
wolframite  and  the  output  has  come  largely  from  placers  and  surfaa 
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loat.  Ground  sluicing  is  the  common  method  of  recovering  the  valu- 
i-ble  mineral,  but  hydraulicking  is  employed  at  some  of  the  larger 
)roperties  and  lode  mining  is  on  the  increase.  The  most  important 
ode  district  is  Tavoy,  where  the  veins  are  foimd  in  a  schist  of  sedi- 
nentary  origin,  capping  granite.  No  lowering  in  grade  has  been 
eported  as  the  veins  extend  downward  into  the  granite;  but  the 
vidth  is  generally  less — a  vein  2.5  feet  wide  in  the  schist,  narrowing 
lown  to  2  feet  or  less  in  the  granite.  All  the  tungsten  deposits 
contain  tin,  which  is  frequently  an  important  by-product.  Other 
1  armful  impurities,  such  as  galena,  pyrite,  columbite,  and  molyb- 
lenite,  are  also  invariably  present. 

The  Burmese  timgsten  industry  passed  from  German  to  British 
jontrol  in  1915.  All  shipments  had  formerly  been  made  to  Hamburg 
ind  the  assays  *made  by  the  German  Grovernment  for  the  duty 
issessment  (2.5  per  cent  ad  valorem)*  were  accepted  by  buyers  and 
sellers  as  the  basis  of  settlement.  The  outbreak  of  the  war  resulted 
in  a  temporary  derangement  of  the  txmgsten  industry  in  this  area, 
ind  in  spite  of  the  urgent  need  of  the  British  Government  for  tungsten, 
Burma  did  not  respond  rapidly  at  first.  Prospecting  is  hindered 
by  heavy  rainfall  in  the  sunmier  months,  amounting  to  200  inches 
From  May  to  November.  Lack  of  transportation  and  title  diffi- 
culties were  serious  handicaps  in  addition  to  a  shortage  of  labor. 
The  British  Government  took  an  active  part  in  the  mining  and  mar- 
keting of  Burmese  tungsten  in  the  fall  of  1915.  The  Government 
imported  coolies  and  managers  to  work  the  mines  and  claims  that 
were  lying  practically  idle,  and  built  roads  and  bridges.  Under  this 
stimulus,  production  increased  50  per  cent  in  1915  and  the  output  in 
1917  was  almost  three  times  as  great  as  in  1914.  There  was  some 
protest  from  mine  owners  because  of  the  fixing  of  the  maximum 
price  at  55s.  (S13.365)  per  long  ton  unit  (22.4  poimds)  of  WO, 
when  prices  in  neutral  countries  were  several  times  as  much.  That 
this  price  did  not  allow  sufficient  profit  is  evidenced  by  the  fact  that 
it  was  later  (1917)  increased  to  60s.  ($14.50)  a  long  ton  unit.  (These 
quotations  were  for  65  per  cent  concentrate,  f.  o.  b.  Liverpool.) 

The  labor  in  Burma  is  almost  wholly  Chinese  under  the  direction 
of  white  superintendents.  Mining  and  development  are  usually  under 
contract.  In  spite  of  the  large  increase  in  the  output,  the  methods 
of  mining  are  still  primitive.  Most  of  the  crushing  is  done  by  hand 
hammers  and  the  ore  is  concentrated  in  cradles  (by  hand).  There 
is  seldom  any  attempt  to  remove  tin  at  the  mine.  Some  6f  the  ore 
is  treated  with  magnetic  separators  to  take  out  the  tin  before  shipping 

'  Mineral  Industry,  XXin  (1914),  p.  754.  Probably  a  coontervalin^  tariff,  as  tuniptea  ore  is  nonnally 
admitted  tree  into  Qenoftny  under  the  act  of  1906. 
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to  England,   but  usually  the  mixed  product  is  shipped.     One  or 
more  magnetic  separators  have  been  installed  at  Rangoon. 

China. — ^A  new  and  important  production  comes  from  southerD 
China  in  the  Provinces  of  Hunan,  Kwantung,  Kiangsi,  and  Chili. 
It  is  this  Chinese  field,  with  its  abimdance  of  easily  recovered  high- 
grade  float  ore,  that  now  offers  the  world's  cheap  supply  of  tungsten 
(1920)  .-tA?  has  been  the  case  for  years  in  the  antimony  trade,  China 
.in  now  tftlring  a  dominant  position  in  the  world's  tungsten  market,  by 
reason  of  its  superior  resources  of  the  metal  and  extremely  low-priced 
labor  with  which  to  produce  it.  Prior  to  1917  China  was  not  known 
as  an  important  producer  of  tungsten  ore;  in  1918,  Chinese  maritime 
customs  figures  showed  a  total  export  of  5,183  short  tons.  During 
the  first  10  months  of  1919,  4,740  short  tons  of  ore,  valued  at 
$3,269,123,  and  of  probable  WO,  content  65  per  cent  or  more,  were 
imported  into  the  United  States  from  China. 

Mining  methods  in  the  Chinese  fields  are  peculiar  in  that  the  de- 
posits are  largely  owned  by  communities,  clans,  or  temples,  and  the 
business  is  individualistic.  The  ore  is  largely  gathered  from  the 
surface  by  individual  members  of  the  clan  or  village;  in  a  few  cases 
only  are  the  mines  operated  or  owned  by  companies.  The  natives 
are  at  liberty  to  carry  away  whatever  ore  they  can  gather  up,  with 
or  without  the  payment  of  a  small  fee  to  the  temple  or  community. 
The  ore  is  packed  on  men's  backs,  and  by  little  river  jimks  to  Canton, 
whence  it  is  shipped  to  Hongkong. 

A  wage  system  prevails  in  the  mines  that  are  controlled  by  mining 
companies,  but  the  great  bulk  of  the  production  comes  from  the 
mines  owned  by  communities.  Milling  of  the  ore  is  simple;  60  to 
75  per  cent  grade  for  shipment  is  easily  obtained  by  hand  sorting  and 
crude  washing  methods.  The  coolie  ore  dresser  is  paid  from  30  cents 
to  45  cents  per  day;  much  of  the  ore  dressing,  and  some  of  the  ore 
carrying,  is  done  by  women  and  children.  The  wages  given  the 
carrying  coolie  and  the  coolie  woman  are  40  cents  to  60  cents  a  day. 

Consular  reports^  present  an  estimate  of  production  costs  for  191S, 
of  460  taels  per  ton  concentrates  delivered  at  Shanghai  or  Hongkong. 
At  the  average  rate  of  exchange  for  1918  ($1,193),  and  assuming 
Chinese  concentrates  at  65  per  cent  grade,  this  corresponds  to  a  cost 
of  $8.44  per  unit.  In  1920,  Chinese  wolframite  is  being  delivered 
c.  i.  f .  New  York  at  less  than  $5  per  unit. 

The  Chinese  field  is  still  in  the  initial  float-K}re  stage,  through  which 
all  tungsten  districts  first  pass,  and  there  is  much  high-grade  material 
still  available,  althoilgh  the  cream  of  the  surface  deposits  has  been 
removed.  Estimates  of  tonnages  have  not  been  obtained,  but  reports 
have  been  brought  to  the  Commission  by  American  exporters  of  the 

7  Conuaeroe  Reports,  Dec.  23, 1919,  Vice  Consul  Charles  E.  Kline,  HhMi^ai 
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>re  to  the  effect  that  considerable  quantities  are  yet  to  be  reoovered 
rem  these  surface  deposits  before  the  second  and  more  expensive 
tage  of  development — ^underground  mining — ^will  be  generally 
eached.    A  few  vein  deposits  are  already  being  worked. 

Up  to  August,  1919,  tungsten  ore  was  wholly  an  export  product. 
InnsL  has  no  way  of  utilizing  the  ore.  A  plan  was  formulated  last 
ear  for  establishing  a  plant  at  Hankow  for  making  ferrotungsten, 
)ut  the  scheme  was  postponed  on  account  of  the  inactivity  of  the 
ungsten  market.  It  is  imderstood  that  there  is  a  small  smelting 
Jant  at  Dalny,  which,  however,  is  still  in  an  experimental  stage,     v 

OtJter  Asiatic  countries. — ^Nearly  all  the  tin  mines  of  the  MalajJ 
^eninsula  produce  more  or  less  tungsten  as  a  by-product.^ ^^mallOT 
i^ounts^aEfijninedJLU  Erench  Indo-China  (Tonkin)  aad  in.Siajni. 
lost  of  the  ore  is  wolframite,  although  some  scheelite  is  found.  The 
damese  area  is  a  continuation  of  the  Burmese  and  the  ore  is  found 
n  the  surface.  Laborers  are  paid  not  over  50  cents  (gold)  a  day. 
'he  cost  of  production  is  very  low,  the  chief  expense  is  the  Grovern- 
lent  tax  (30  to  40  per  cent)  and  the  cost  of  bags,  which  is  very  high 
Q  that  country.  Permits  for  export  were  subject  to  the  control  of 
he  British,  legation  at  Bangkok  and  were  practically  impossible  to 
btain  in  1918.  The  ore  in  that  year  sold  for  $15  to  $17  a  unit, 
.  i.  f.  American  ports.* 

The  total  output  of  Japan  and  Korea  (Chosen)  in  1917  was  prac- 
ically  1,770  tons  (on  the  basis  of  60  per  cent  concentrate),  nearly 
,000  tons  of  which  came  from  the  latter  country.  Korea  is  likelyN 
0  become  a  more  important  producer,  as  much  high-grade  ore  is 
eported  from  various  sections  and  great  bodies  of  low-grade  complex? 
re  have  been  proved  up. 

Aiistralia. — Tungsten  ore  has  been  mined  in  all  the  territories  of 
Lustralia.  Queensland  is  the  largest  producer  and  New  South  Wales 
Bcond.  Australia  was  for  several  years  the  largest  producer  of 
ungsten  ores  in  the  world,  but  when  the  surface  ores  were  exhausted, 
lining  languished,  the  output  dwindled,  and  the  United  States  took 
he  premier  position  (1906-7).  Both  wolframite  and  scheelite  are 
:)und  in  nearly  all  the  districts.  The  tungsten  is  generally  associated 
rith  molybdenite  and  bismuth,  and  is  rarely  found  in  well-defined 
>des.  The  shoots  are  typically  erratic  and  hard  to  find.  The  bulk 
f  the  output  comes  from  placer  deposits  of  scheelite.  The  only 
lossible  checks  to  the  waning  of  the  Australian  output  are  the 
evelopment  of  lode  mining  and  the  solution  of  certain  metallurgical 
iroblems  connected  with  the  separation  of  the  complex  scheelite 
res.  Every  effort  was  made  to  increase  the  production  after  the 
lUtbreak  of  the  war,  but  with  little  success. 

*  O.  Nasnuer,  Beport  of  U.  8.  at  San  Francisco,  1918,  Tariff  Commission  Conference,  p.  1£3. 
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Portugal. — ^Portugal  has  maintained  its  position  as  the  chief  tnsf- 
sten-producing  country  in  Europe  for  many  years.  Tungsten  is  {ouBd 
in  widely  separated  regions  in  Tras  Os  Montes  and  Beira  Alta  (in  tie 
northerly  and  central  sections  of  the  country)  and  occurs  in  qnanz 
veins  of  the  fissure  type,  cutting  both  granite  and  Archaean  schists 
There  are  no  deep  mines,  mining  having  stopped  at  or  near  water 
level.  The  ore  is  generally  associated  with  lead,  zinc,  or  iron  sul- 
phides in  the  veins  and  is  mostly  wolframite  and  huebnerite,  thougri 
some  scheelite  is  found.  Tin  and  titanium  are  found  in  the  countrr 
rock  with  no  evidence  of  vein  formation  and  are  concentrated  with 
the  tungsten  ores  in  alluvial  deposits.  The  la^tter  are  an  important 
source  of  tungsten.  Most  of  the  production  in  1914  was  by  BritisL 
controlled  companies,  but  French  interests  were  extended  aft-er  tht 
outbreak  of  the  war,  and  in  1916  American  capital  acquired  impor- 
tant holdings.  By  an  agreement  with  the  Portuguese  Govemmei 
the  products  of  the  mines  are  shipped  to  England,  France,  and  th^ 
United  States,  respectively.  The  remainder  of  the  production,  fri-r. 
locally  controlled  mines,  is  purchased  by  agents  of  the  three  foreir 
companies.  In  1917  the  average  cost  of  production  of  five  pro[v:- 
ties  operated  by  hand  methods  was  reported  to  be  S8.22  per  long-t"' 
unit  (22.4  pounds,  WO,  plus  $1.07  Government  tax  and  $0.50  freigL* 
The  estimated  average  cost  at  three  plants,  one  British  and  t^ 
American,  operated  by  mechanical  methods  was  $7,59  plus  the  sam.: 
charges.*  The  ore  was  sold  at  the  British  Grovemment  fixed  prio 
of  65s.»« 

Portugal  produced  the  equivalent  of  1,741  tons  of  60  per  cent  cor- 
centrate  in  1917.     This  was  57  per  cent  of  the  whole  European  pr> 
duction.     Most  of  the  product  is  comparatively  free  from  tin,  sulphur, 
bismuth,  and  phosphorus.     There  is  no  class  of  labor  in  Portugt. 
corresponding  to  the  miners  and  mill  men  of  America."    All  tL 
workmen  own  small  farms  and  only  work  in  the  mines  when  r-: 
engaged  in   harvesting.     Carpenters,   blacksmiths,   tinsmiths,  etc 
,  turn  out  creditable  work,  considering  the  tools  they  use,  but  th^y 
are  by  nature  not  amenable  to  the  introduction  of  modem  tools  ' 
improved  methods.     Portuguese  laborers'  wages  are  low  in  compan- 
son  to  those  paid  in  the  United  States,  as  shown  in  the  table  '^ 
page  301  for  1914.     Mechanical  appliances,  however,  >nth  consequent 
efficiency,  are  a  factor  in  American  operations. 

•  Foote,  F  W.,  and  Ransome,  R.  8.,  Jr.:  Eng.  Mg.  Jour.  100  (1918),  pp.  47-53. 

»Ibid.,  p.  SO.    Tbe  authors  estimate  the  net  value  at  $11.80  a  long  ton  unit  after  dodoctliu;  tni^ 
England,  Insurance,  etc.    This  leaves  a  profit  margin  of  12.64  a  unit  to  the  plants  with  mechuuca]  •q  :i 
ment  and  $2.01  a  unit  to  the  plants  working  by  hand  methods. 

u  Digest  from  an  article  entitled  <'The  Mineral  Industry  In  PortugaL"    Foote  and  Bansom.  i::. 
Min.  Jour.  106  (1018),  pp.  41~GX 
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Typical  Poftwguut  wine  wage  teaU,  July,  1914- 

opographical  engineer,  per  month $49. 00 

Deal  superintendent,  per  month $35. 00-  105. 00 

ortuguese  engineer,  per  month 56.00-  70.00 

ookkeeper,  per  month 28. 00-  42. 00 

ill  captain,  per  day .70 

ine  captain,  per  day .63 

uard,  per  day .63 

inere,  per  day 28-  .  47 

rammers,  per  day ,25 

elper,  per  day 11-  .  14 

lacksmith,  per  day .35 

upenter,  per  day .49 

omen,  per  day 14-  .  21 

ick.  mule  and  driver,  per  day .70 

oil  cart  and  driver,  per  day 1. 40 

Other  European  countries. — ^Tungsten  ore,  chiefly  wolframite,  is  \ 
roduced  in  Spain,  Cornwall,  France,  Germany,  and  Austria^Hungaryy 
he  average  annual  output  of  each  of  these  countries  is  approximately 
)0  tons.     The  productions  decrease  slightly  in  the  order  named, 
ussia  produced  110  tons  in  1917,  and  this  was  practically  its  first 
itput.     A  few  tons  are  mined  in  Norway  and  Italy  every  year, 
[ost  of  the  European  tungsten  deposits  are  associated  with  tin  mines,N 
id  the  ores  are  generally  contaminated  with  tin  and  other  harmfid.^ 
Qpurities. 

South  America. — ^Wolframite,   scheelite,   and  huebnerite   are   all\ 
»und  along  the  eastern  Cordillera  in  Bolivia,  Argentina,  and  FemJ 
id  in  Chile  and  Brazil.     In  1917  Bolivia  produced  nearly  70  per 
lint  of  the  whole  South  American  output,  and  its  production  was 
most  as  great  as  that  of  the  United  States,  or  the  third  largest  in 
le  world. 

The  Bolivian  ores  are  found  at  high  altitudes  between  13,500  and 
),500  feet  above  sea  level.  Only  natives  accustomed  to  work  at 
ich  altitudes  can  do  any  physical  work  at  these  elevations;  the 
bor  supply  is,  therefore,  limited.,  Transportation  is  difficult  and  the 
'e  must  be  sent  down  aerial  tramways  to  a  level  where  water  can 
3  had  for  concentration.  Silver  is  a  common  associate  of  the  tung- 
en  and  is  usually  present  in  sufficient  value  to  warrant  a  preliminary 
aching  of  the  ore  with  hyposulphite  of  lime  to  extract  the  precious 
letal  before  the  mechanical  concentration  for  the  recovery  of  the 
mgsten.  As  the  tungsten  veins  are  often  crossed  and  intertwined 
ith  tin  veins,  the  mining  of  the  two  metals  goes  hand  in  hand,  and 
le  concentration  of  the  mixed  ore  involves  this  difficult  separation 
v^hich  is  rarely  complete).  Copper  is  another  unwelcome  associate 
id  there  is  generally  some  bismuth. 
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About  70  per  cent  of  the  Bolivian  output  comes  from  tbe  Depi* 
ment  of  Oniro,  20  per  cent  from  La  Paz,  and  the  remainder  r 
Potosi.  The  mines  are  owned  by  Chilean,  English^  Froich.  &:- 
American  capital.  Approximately  75  per  cent  of  the  prodnrti :  r 
exported  to  the  United  States,  most  of  the  remainder  to  Engi^ri  z 
1917;  but  in  that  year  there  was  much  competitive  buying  by  Fr^r : 
and  British  conmiissions,  and  in  1918  a  larger  part  of  the  ore  ?. 
diverted  to  Europe. 

Argentina  is  the  second  largest  of  the  South  American  prodti(v> 
Tungsten  and  petroleum  are  practically  its  only  mineral  prod'j  ^ 
The  chief  production  has  come  from  a  mine  in  the  Sierra  Cord  "Ca 
controUed  by  the  Hansa  Sociedad  de  Minas,  a  German  concern."  T 
Argentine  ore  was  all  shipped  to  Germany  before  the  war  and  in  19i 
operations  were  temporarily  suspended.  Later  the  output  was  (•>-:.■ 
tracted  for  by  American  firms  and  production  resumed  and  incre&^i 
In  1917-18  there  were  large  shipments  to  Europe  as  weU  as  to  L 
United  States. 

Most  of  the  Peruvian  mines  are  owned  and  operated  by  natr 
capital.  The  tungsten  minerals  are  huebnerite  and  wolframite.  ^- 
are  generally  accompanied  by  considerable,  even  economical,  amou:  • 
of  copper.  As  in  most  Andean  mines,  development  and  operation  &: 
hindered  by  the  extreme  difficulty  of  transportation.  Only  a  ft^ 
mills  have  been  erected  and  most  of  the  concentrating  is  done  h 
women  who  hand  pick  the  coarse  material  and  pan  the  fines.  I: 
1916-'17  English  interests  secured  an  option  on  the  Huara  deposits .: 
the  Province  of  Ancachs.  These  have  been  reported  as  the  larger 
bodies  of  tungsten  ore  in  the  worlds*' 

In  common  with  most  mineral  products,  tungsten  ore  exports  froT 
nearly  all  South  American  countries  are  subject  to  an  export  tti 
which  is  generally  based  on  a  sliding  scale  depending  on  the  price 
the  ore  as  well  as  the  financial  necessities  of  the  individual  countr 
These  taxes  are  constantly  fluctuating. 

Canada. — No  important  discoveries  of  timgsten  minerals  have  be?' 
made  in  Canada.  A  small  and  fairly  steady  output  of  scheelit-e  hr 
been  maintained  in  Nova  Scotia,  largely  as  a  by-product  of  the  \rvd- 
ment  of  gold  ore.  A  sporadic  production  has  been  reported  frc 
British  Columbia,  New  Brunswick,  and  Ontario. 

Mexico. — Since  1915  small  shipments  of  tungsten  have  been  ma' 
from  various  parts  of  Mexico,  especially  Sonora.     Much  of  it  has  be-  ^ 
marketed  at  a  comparatively  low  price,  being  stolen  ore  or  ore  miB 
by  " high-graders."     It  is  handled  at  Douglas,  Ariz.,  by  Americau  o:- 

"  Mineral  industry,  XXITI  (1914),  p.  750.    A  characteristic  feature  of  the  Cordoba  on  is  the  pr¥s^>" 
^ypreciable  amounts  of  the  very  ran  metal  niobium;  aoino  specimeDS  nm  as  hj|^  aa  Li  per  ctat  uahir 
oxide  (NbjOg). 

u  Mitt.  Joor.,  Mar.  8, 19a. 
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low-grade  deposits  can  be  systematically  developed  and  equipped  for 
production  on  a  large  tonnage  basis. 

Foreign  costs  are  much  more  difficult  to  ascertain;  they  apparently 
range,  in  various  lands,  from  $2  to  $20  per  unit  (20  pounds  WO,i. 
Many  of  the  estimates  obtained  by  the  Tariff  Commission  run  consid- 
erably above  the  prices  that  the  British  Government  was  paying  to 
producers  during  the  war  period  and  are  manifestly  too  high.     On  the 
other  hand,  it  is  stated  that  much  of  the  Burmese  ore  is  produced 
for  less  than  $2  per  unit.     There  is  little  uniformity  in  the  figuias 
and  no  definite  conclusions  can  be  drawn  from  such. data.     A  better 
index  is  the  record  of  sales  in  the  consuming  markets.     As  soon  as 
shipping  restrictions  were  removed  after  the  signing  of  the  armistice 
a  flood  of  timgsten  ore  came  to  the  United  States  from  China  and 
the  Far  East.     This  material  was  sold  as  low  as  $6  per  unit  on  the 
New  York  market  and  most  of  it  changed  hands  at  less  than  SS  per 
unit.     Some  of  these  sales  may  represent  liquidation  of  stocks  with 
slight  regard  to  profits,  and  a  little  of  it  may  even  have  been  sold 
below  the  delivered  cost.     Nearly  a  year  after  the  embargoes  wen 
removed,  this  ore  was  offered  at  $7  per  unit  in  New  York.     Chinese 
ore  is  being  sold  on  the  New  York  market  in  some  quantity  at  less 
than  S5  per  unit." 

Costs  in  other  far  eastern  countries  and  Bolivia  and  Portugal 
must  be  judged  by  the  prices  at  which  their  product  is  sold  in  con- 
suming markets.  On  this  basis  they  come  between  the  very  cheap 
Chinese  (and  Burmese)  material  and  the  more  expensive  production 
of  the  United  States.  The  British  Government  controlled  prices  on 
tungsten  ore — drawn  from  Burma,  Portugal,  and  Bolivia — haie 
ranged  from  $13  in  1918  to  $6.25  in  early  1919.  It  can  be  stated 
authoritatively  that  small  tonnages  of  Bolivian  concentrat.es  are 
available  (1920)  for  delivery  c.  i.  f.  New  York  at  $7.50  to  $8.00  per 
unit.  The  bulk  of  the  Bolivian  production  is  at  a  cost  considerablj 
above  this,  but  the  ore  would  appear  in  the  New  York  market,  in 
limited  amounts,  at  about  this  figure. 

MARKETS   AND   KARKETINO. 

In  the  prewar  period  Germany  was  the  clearing  house  for  most  of 
the  tungsten  ore  mined  in  the  world,  and  a  large  part  of  the  tungsten 
powder  and  ferroalloy  produced  was  manufactured  in  that  countij 
and  furnished  to  steel  makers  throughout  the  world.  Most  of  the 
American  production,  however,  has  always  found  a  ready  market  a: 
home.  The  world  situation  was  abruptly  changed  by  the  outbreak 
of  the  war  and  the  elimination  of  the  Central  Powers  from  general 
commerce.     Great  Britain,  controlling  more  than  half  of  the  tungsten 

M  Data  from  impOTten. 
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output  of  the  world,  became  the  logical  center  of  the  industry.  The 
construction  of  reduction  plants  was  started  at  once  and  these  were 
soon  able  to  take  double  the  amount  of  ore"  readily  qbtainable.  Thc^^ 
steadily  growing  demands  of  American  steel  makers,  which  far', 
exceeded  the  domestic  production  of  ore,  resulted  in  active  competi-; 
tion  between  British  and  American  interests  for  South  American  and^ 
Asiatic  ore,  and  even  for  the  Portuguese  output.  In  an  attempt  to 
straighten  out  this  tangle  of  interests,  a  tentative  contract  was  drafted 
in  1917-18  whereby  each  country  should  retain  control  of  all  tungsten 
produced  in  its  own  territory,  while  that  produced  in  other  countries 
was  to  be  equally  divided  between  the  two  contractors.  In  view  of 
the  fact  that  fully  two-thirds  of  all  the  tungsten  output  of  the  world 
was  produced  in  British-controlled  territory,  this  agreement  would 
have  been  manifestly  disadvantageous  to  the  American  industry, 
whose  requirements  exceeded  those  of  the  British  steel  makers,  and 
it  was  never  consummated. 

The  chief  market  for  timgsten  ore  in  the  United  States  is  in  the 
Eastern  States,  especially  in  the  vicinity  of  Pittsburgh.  Only  a  small 
part  of  the  total  domestic  concentrate  is  reduced  in  Western  States 
closer  to  the  mines;  most  of  the  concentrate  must  be  shipped  East. 

Many  tungsten  concentrates  contain  deleterious  impurities  which 
impair  their  value  as  sources  of  ferrotungsten.  Most  metallic  im- 
purities are  reduced  along  with  the  timgsten  in  the  electric  furnace 
if  not  removed  beforehand,  and  hence  would  go  into  the  steel  and 
injure  its  quality.  Objectionable  impurities  are  antimony,  arsenic, 
bismuth,  copper,  lead,  nickel,  tin,  zinc,  phosphorus,  and  sulphur. 
Fortunately  for  the  American  producer,  domestic  ores  are  singularly 
free  from  the  more  objectionable  impurities.  Most  foreign  ores 
contain  them  in  greater  or  less  amounts,  and,  consequently,  almost 
invariably  sell  at  a  discount. 

The  usual  quotations  for  timgsten  ore  are  based  on  material  con- 
taining 60  per  cent  tungsten  trioxide  and  no  objectionable  impuri- 
ties.^^ Separate  quotations  are  sometimes  published  for  wolframite 
and  scheelite.  Ilie  latter  is  more  easily  reduced  in  the  electric 
furnace  and  commonly  valued  $1  or  more  a  unit  higher  than  wolf- 
ramite. A  slightly  better  price  can  be  gotten  for  ferberite  than  for 
wolframite,  while  huebnerite  sells  for  a  little  less  than  the  standard 
ore.  The  removal  of  a  large  manganese  content  in  the  electric  fur- 
nace is  difficult,  and  since  it  tends  to  lower  the  grade  of  the  ferro- 
alloy, it  is  undesirable. 

»  FooU  MiiUKBl  Co.  spedflflitioiiu  tor  oommerdBl  gnd*,  guaraatMd:  Tuagstan  trioxide,  minimum, 
60  p«r  oent;  snlplmr,  copper,  and  phosphoniB,  Moh,  inftTlmmn,  0.06  per  cent. 
Tin  or  Unrnth,  absent  or  tnoes. 
S2  to  tS  ptf  unit  penalty  tor  exoees  impurities  beyond  above  aUowaaot« 

479*— 20 20 


lilt'  ijiiii«ti  sL.uLe»  tina  aoia,  was  proauecu  in  i'JUU.  Ai  mat  tune  tbe 
price  of  tunjcstcn  trioxide  w«s  iilmut  $2  por  unit  in  a  60  per  cent 
conccntrute.     With  the  bcttcrmi-nt  in  pritc  the  production  increased 


i.  ¥,  Bitcckw,  Report  of  U.  S.  TarUI  Conuuiulan  Coulerauoa  U  Daow,  p.  308  Mw 
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slowly.  In  1906  there  was  a  remarkable  increase  and  at  the  beginning 
of  1907  the  piice  had  risen  to  from  $9  to  $14  a  unit.  During  the  first 
part  of  1907  business  was  good  and  there  were  large  gains  in  produc- 
tion both  in  the  United  States  and  in  foreign  countries.  Near  the  end 
of  the  year  came  the  depression  in  the  steel  industry  and  the  panic 
of  1907-8.  The  tungsten  industry  was  temporarily  crippled.  Prices 
dropped  to  $5  a  unit  in  the  latter  part  of  the  year  and  continued  at 
that  level  through  the  early  part  of  the  following  year  with  produc- 
tion at  a  low  ebb.  Late  in  1908  prices  improved  and  the  tungsten 
industry  responded  rapidly  to  an  active  demand.  Production  came 
back  in  1909  to  almost  the  high  record  of  1907  and  in  1910  exceeded  it. 
Then  came  another  depression  in  the  steel  industry  which  was  natur- 
ally reflected  in  the  tungsten  price  and  production.  The  period  from 
1912  up  to  the  outbreak  of  the  world  conflict  was  one  of  slow  recupera- 
tion from  the  1911  setback.  Improvement  in  price  was  not  so  rapid  as 
in  1909,  when  the  declining  output  from  AustraUa  strengthened  the 
market.  Burma  began  to  produce  timgsten  in  1910  and  inmiediately 
became  an  important  factor  in  the  world  market.  Only  the  more 
general  recognition  of  the  valuable  properties  of  the  black  metal  pre- 
vented an  actual  slump  in  prices.  In  the  early  part  of  1914  there  was 
a  slack  demand  for  timgsten  and  a  tendency  toward  sagging  prices, 
most  sales  being  made  on  a  basis  of  about  S6.50  a  unit.  The  out- 
break of  the  war  in  August  nearly  paralyzed  tungsten  mining,  and  it 
was  not  until  toward  the  end  of  the  year  that  the  demand  quickened. 
Prices  as  high  as  $9  a  unit  were  oflFered  but  throughout  the  year  the 
price  depended  on  the  quality  and  quantity  of  ore  and  the  urgency  of 
the  needs  of  buyers  and  sellers.  The  market  was  not  general  or 
active.     Production  fell  oflF  35  per  cent. 

In  the  first  quarter  of  1915  the  domestic  production  was  at  about 
the  same  rate  as  in  1914  and  60  per  cent  concentrates  sold  as  low  as 
S5.80  a  unit.  War  orders  were  beginning  to  pour  into  the  United 
States  from  England  and  France  and  caused  a  great  demand  for 
tungsten  for  high-speed  cutting  tools  and  other  special  steels.  The 
British  Government  placed  an  embargo  on  the  exportation  of 
tungsten  ore  and  products  from  Burma  and  all  British  possessions. 
This  embargo  temporarily  cut  off  all  sources  of  foreign  supply, 
importations  of  tungsten  suddenly  and  almost  completely  stopped, 
and  consumers  turned  to  the  domestic  producers  for  their  supplies. 
Prices  b^an  to  soar;  in  May  the  value  of  tungsten  concentrates  had 
almost  doubled  and  before  the  end  of  the  year  there  was  a  frantic 
demand  at  $50  and  $62.50  a  unit.  Mining  of  all  known  deposits  was 
pushed  and  there  was  active  prospecting  for  new  deposits  under  the 
stimulus  of  record  prices.  As  a  result  the  1915  output  was  nearly 
140  per  cent  greater  than  that  of  1914  and  the  greatest  in  the  previous 
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history  of  tungsten  mining  in  this  country  and  its  value  was  nearir 
,  two  and  a  half  times  as  great  as  that  for  any  previous  year. 

The  boom  that  started  in  the  latter  part  of*  1915  expanded  at  &n 
enormous  rate  in  the  early  months  of  1916  and  reached  its  climax  in 
April,  when  sales  were  made  at  the  record  price  of  $82.50'^  a  nmr 
compared  with  $7.32,  the  average  price  in  1914.  Before  the  middle 
of  May  the  market  broke,  and  quotations  at  the  end  of  May  were 
less  than  half  those  of  the  preceding  month,  buyers  taking  only  whai 
they  needed  for  immediate  use.  The  hesitancy  of  consumers  if 
make  purchases  together  with  a  forced  restriction  in  consumption 
allowed  stocks  to  accumulate  and  the  great  activity  of  producer? 
hastened  the  continued  decline.  In  August  the  market  steadie<l. 
while  consumers  satisfied  their  most  pressing  requirements  at  price^ 
averaging  only  a  little  more  than  $25  a  unit.  The  first  week  io 
September  was  marked  by  another  precipitate  decline,  but  thf 
market  soon  found  its  level  at  about  $17  and  this  price  prevaile: 
with  a  slight  upward  trend  to  the  end  of  the  year. 

The  abnormal  market  stimulus  in  the  spring  of  1916  aroused  grea: 
excitement  in  all  tungsten  districts.  Speculation  in  mines  was  even 
greater  than  in  the  ore  and  metal  market.  The  wildest  scramble  for 
tungsten  properties  was  that  in  Boulder  County,  Colorado.  Clerk- 
waiters,  farm  hands,  miners,  and  promoters  all  joined  in  a  feverL^h 
search  for  showings  of  tungsten  ore.  The  mad  rush  came  when  the 
ground  was  covered  with  snow,  and  little  could  be  judged  as  to  the 
value  of  the  various  claims  and  prospects,  many  of  which  change«i 
hands  several  times  a  day.  Thousands  of  dollars  were  paid  for 
options,  merely  on  hearsay  evidence.  Before  the  snow  was  gone  and 
real  prospecting  and  development  cotdd  commence  the  bubble  had 
burst.  A  number  of '  ^  leasers  "  stayed  and  a  few  prospectors  remained 
to  work  their  claims,  but  most  of  the  speculators  and  fortune  seekers 
drifted  away  without  in  any  way  adding  to  the  output  of  the  ore. 
Nevertheless  the  high  prices  of  1916  caused  the  reopening  of  many 
abandoned  mines  and  brought  about  the  discovery  of  some  new 
deposits.  After  a  few  months'  development  the  output  began  to 
grow.  On  July  1,  in  only  six  months,  an  equivalent  of  ovfer  3.CK>' 
tons  of  60  per  cent  concentrates  had  been  produced — more  than  the 
United  States  or  any  other  country  had  ever  produced  in  any  12 
months  previous  to  that  time.  The  total  production  for  the  year 
was  equivalent  to  5,923  tons  of  60  per  cent  concentrate,  valu^  at 
$12,075,417. 

n  "  In  one  Instance,  at  least,  upward  of  $100  a  unit  was  paid   *   *   *."   Beport  of  U.  S.  Tariff  Ooiaai^ 
slon  Conlerenee  at  Denver,  p.  180. 
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quoted  at  $10  in  September  and  $10.50  in  October,  and  schedite  &t 
$15  in  September.  In  1920  prices  sagged  further.  In  July  sheeiile 
is  quoted  at  $7  per  unit  and  wolframite  from  $6.50  to  $7.50  f.  o.  b. 


mme. 


Average  jnorUhly  price  of  tungsten  ore} 
[In  dollars  per  unit,  WOs.] 


Month. 

1917 

1018 

Wolframite. 

ScheeUte. 

Wolframite. 

Srhnfite. 

January 

17.14 
16.80 
17.17 
17.86 
19.10 
2a  80 
23.44 
24.66 
23.92 
24.00 
26.00 
25.24 

17.60 
17.50 
17.77 
19.04 
20.94 
23.50 
25.68 
26.50 
26.00 
26.00 
26.00 
26.56 

24.75 
24.50 
24.00 
24.00 
34.00 
24.00 
24.00 
24.50 
24.50 
25.00 

26,  X! 

February 

35.30 

March 

24.35 

April 

24. 5C 

May 

24-13 

June 

24- Cr 

July 

24.  C»- 

Au^st 

2.5.05 

September 

25- J: 

Octol)er 

36.10 

N6vember .* 

(*) 

Peoember .,.,., . . , 

(») 

Year 

21.34 

22.75 

24.325 

24.»S» 

>  Engineering  and  Mining  Joomal  quotatitms. 

t  Krt  marlrnt 


IX>MESTIC   CONSUMPTION   AND   SOUKCES   OP   SUPPLY. 

The  United  States  has  become  one  of  the  largest  consumers  of 
tmigsten  in  the  world.  While  it  has  also  been  one  of  the  largest 
producers,  the  domestic  output  has  always  been  insufficient  to  sat- 
isfy the  demands  of  consumers  and  the  balance  has  to  be  imported. 

Relation  of  domesticjproduciion  to  contumption. 


Calendar 
year- 


1910. 
1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


Domes- 
tic pro- 
duction 
(short 
tons).i 


1,821 
1,139 
1,330 
1,5:17 
990 
2,332 
5,023 
6,144 
5,041 


Imports  ! 
for  con-  ' 
sump-    Domestic 


tion 
(short 
tons).* 


824 

449 

299 

1,634 

3,973 

4,876 

11, 750 

9,408 


exports. 


^=1 

(*) 

(*) 

None. 
None. 
None. 
None. 
None. 
None. 


Ratio  to 
produc- 
tion: 
Imports 
(per 
cent). 


62.00 
29.21 
30.20 
66.78 
67.08 
79.36 
233.09 


Value  (im- 
ports for  con- 
sumption). 


•$178,174 

85,887 

362,422 

213,122 

139,687 

1,044,986 

7,353,691 

4,46,5.590 

11,552,218 

6,261,190 


Amount  of 
duty. 


>  117,817.40 

8,588.70 

36,242.20 

<  19, 109. 60 

Free. 

Free. 

Free. 

Free. 

Free. 

Free. 


Import 

▼aiue 

per 

unit  of 

quantity 

persliort 

ton. 


S439.S3 
474.65 
467.18 
681.22 
1,850.92 
915.83 
983.17 
745.38 


EquiTS' 

lent  ad 

TsloreiB 

rate 

(per 

eent). 


10110 
in.  XI 
ID.'*'' 
10 -X 


1  Calculated  into  eoui valent  tons  of  60  per  cent  WO3. 

s  Not  corrected.    No  data  as  to  equiTalent  tons  of  60  per  cent  WOt. 

•  Woitrhts  not  recorded  prior  to  July  1. 1911. 
<  No  statistics. 

•  Six  months  ending  Dec.  31, 1910. 

>  Duty  from  Jan.  1  to  Oct.  3, 1913,  under  act  of  1909 

Most  of  the  foreign  supply  came  from  Germany  before  the  war  in 
the  form  of  both  tmigsten  ore  and  as  metal  or  ferrotungst^n,  but 
Germany  was  eliminated  at  the  outbreak  of  the  world  conflict  anJ 
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the  United  States  has  fallen  back  on  South  America  and  China  ^/ 
supplement  its  domestic  supplies.  This  change  in  sources  of  supply 
has  also  wrought  a  change  in  the  character  of  the  imports.  Since 
there  are  no  tungsten  reduction  works  in  South  America,  the  tungsten 
supply  in  later  years  has  been  imported  almost  wholly  in  the  form 
of  ore  to  be  reduced  in  this  country.  No  tungsten  is  exported  in 
the  form  of  ore,  but  there  are  appreciable  quantities  of  ferrotungsten 
shipped  out  of  the  United  States.  In  considering  the  needs  of  the 
Ignited  States  account  should  be  taken  of  these  exports  of  a  com- 
paratively crude  form.  A  close  approximation  to  recent  actual  con- 
sximption  of  timgsten  is  obtained  in  the  table  on  page  311.  The  data 
are  based  on  60  per  cent  concentrate  (e.  g.,  60  per  cent  WO,),  assuming 
that  1  ton  of  ferrotimgsten  is  equivalent  to  2  tons  of  concentrate. 

Domestic  consumptiion  oftungaten^  expressed  in  60  per  cent  concentrates  (60  per  cent  WOg). 

[Calendar  yean.! 


Imports* 

Domestic  production  • . 


1913 


Short 
tons. 


Total  supply. 
Kxportss^ 


1,039 
1,637 


3,466 
(•) 


Domestic  consamptlon. , 


3,466 


Per  cent.i 


55.65 
44.35 


100.00 


100.00 


1917 


Short 
tons. 


4,878 
6,144 


11,022 
2,324 


8,698 


Per  cent.> 


44.26 

55.74 


100.00 
21.09 


78.91 


1918 


Short 
tons. 


11,750 
5,041 


16,791 
1,232 


15,559 


Peroenti 


69.96 
80.02 


100.00 
7.34 


92.66 


&  Per  cent  of  total  snpply. 

s  Data  oompOed  from  Department  of  Commerce  records.    Ferrotimgsten  and  metal  converted  at  the 
rate  of  1  ton  ferro  and  metal  equal  2  tons  concentrates. 

•  Data  from  Geological  Survey:  Mineral  Resources,  Preliminary  Report,  1918,  p.  101. 

*  Figures  are  for  tungsten  metal  and  ferrotungsten;  no  tungsten  ore  was  exported  from  the  United 
States. 

»  There  were  no  exports  prior  to  1914. 

The  above  table  clearly  shows  the  great  increase  in  the  consump- 
tion of  tungsten  in  the  United  States,  not  only  the  consumption  of 
concentrates  that  are  merely  made  into  ferrotungsten  or  tungsten 
metal,  but  also  the  net  consumption  that  goes  into  ultimate  manu- 
factures. The  reduction  of  concentrate  is  a  comparatively  minor 
industry,  and  has  developed  in  the  United  States,  merely  as  a  matter 
of  convenience,  just  as  Germany  was  formerly  the  brokerage  market 
as  well  as  a  consuming  market.  The  tungsten  exports  are  wholly 
of  metal  or  ferrotungsten.  Since  there  is  no  duty  on  tungsten  ore, 
no  records  are  kept  of  the  portion  of  these  exports  derived  from 
domestic  and  from  foreign  ore.  If  the  ore  were  dutiable,  most  of 
these  exports  would  have  been  ''smelted  in  bond"  or  ''exported  with 
benefit  of  drawback." 

The  development  of  timgsten  ore  reduction  for  export  is  a  direct 
result  of  the  transfer  of  sources  of  supply,  which  are  also  indicated  in 
the  above  table. 
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IMPORTS. 

Before  the  war,  Germany  furnished  the  United  States  with  abou' 
two-thirds  of  its  imported  supply  of  tungsten  ores  in  addition  to  lar: 
amounts  of  tungsten  metal  and  ferro-alloy.  Since  Germany  in  norniii 
times  produced  only  lt)0  or  200  tons  of  timgsten  ore  a  year,  it  i- 
evident  that  Germany  was  not  the  country  of  origin  of  the  lar^rv 
importations  received  in  the  United  States,  and  that  they  were  chieilj 
of  ore  produced  in  other  countries  and  reexported  from  Germany 
Until  the  outbreak  of  the  war  practically  all  the  tungsten  ore  outpj 
of  the  world,  with  the  exception  of  that  of  the  United  States  and 
certain  European  countries,  was  sold  to  German  buyers.  Ttir 
German  firms  were  ready  to  purchase  and  treat  ores  containiD: 
objectionable  impurities  and  low-grade  material  that  British  buyer- 
would  not  touch  and,  naturally,  a  large  part  of  the  world  output 
gravitated  to  this  market.  Most  of  this  ore  was  made  into  meta! 
or  ferrotungsten  in  Germany,''  but  the  German  ore  buyers  did 
some  brokerage  business  and  reshipped  an  important  tonnage  of 
the  better  class  of  ore,  especially  to  the  United  States.  In  191^' 
(fiscal  year)  the  United  States  imported  a  total  of  858  short  tons  if 
timgsten  ore,  of  which  672  short  tons  came  from  Germany. 

Just  preceding  the  war  there  was  little  demand  for  tungst-en  an! 
imports  fell  off.  The  sudden  demand  in  1915  was  only  partially  mei 
by  the  increased  domestic  production.  Germany  was  cut  off  a>  a 
source  of  supply  because  of  the  war.  American  consumers  begai^ 
to  draw  suppUes  direct  from  South  American  sources  and  in  1917 
(fiscal  year)  nearly  80  per  cent  of  the  4,281  tons  of  tungsten  ore 
imported  into  the  United  States  came  from  Peru,  (3iile,  Argentina 
Panama,  and  Ecuador.  The  imports  from  Panama  were  reshipment? 
from  Costa  Rica,  Ecuador,  and  Colombia.  A  large  part  of  the  import> 
from  Chile,  Peru,  and  Ecuador  is  of  ore  produced  in  Bolivia. 

In  general,  imported  ore  has  a  higher  tungsten  content  than  the 
domestic  product.  A  little  of  it  grades  down  to  50  per  cent  W0». 
but  the  average  is  close  to,  and  probably  slightly  over,  60  per  cent 
Chinese  wolframite,  which  is  the  only  ore  now  (1920)  entering  the 
American  market,  averi^es  65  to  70  per  cent  timgstic  oxide.  For- 
eign ore  is  rarely  free  from  objectionable  impurities.  Much  of  it 
can  not  be  treated  directly  by  the  electric  furnace  plants,  but  i? 
taken  up  at  low  prices  by  companies  equipped  to  treat  it  by  chemical 
processes. 

tf  In  the  5-year  period  1900-1913,  the  net  imports  of  tungsten  ore  into  Gennany  averaged  3,600  tom  s  ;«: 
Report  of  British  Royal  Commission. 
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hnpofU  hy  countries. 
[Fiscal  years.] 


19131 

1913 

1914 

1915 

Imported  torn— 

Short 
tons. 

Valaei 

Short 
tons. 

Value. 

Short 
tons. 

Vahie. 

Short 
tons. 

Valoe: 

rm^ny. ^ 

961 
67 
84 
54 

tU5,307 
39,703 
11,533 
23,212 

672 
90 

8300,867 
41,732 

140 

78 

178,709 
37,063 

13 

38 

18 

196 

88.602 

rtugal 

17.558 

»in 

7,005 
84,801 

ited  Kingdom 

aada. 

76 
13 

7 

34,557 
6,789 
2,684 

26 

13,519 

Bits  Settlements... 

lie 

31 

173 

7 

37 

10,531 

72,553 

2,340 

ru 

uguay 

wm 

11,492 

TotaL 

'      416 

179,754 

858 

386,629 

343 

129,291 

493 

315,153 

1916 

1917 

1918 

1919 

Imported  from— 

Short 
tons. 

Vahie. 

Short 
tons. 

Valae. 

Short 
tons. 

Value. 

Short 
tons. 

Value. 

rtneal 

360 
19 
36 

1286,444 

15,618 

23,361 

100 

43 

•41,007 

103 

882,583 

ited  Kingdom 

12 

36,000 

64 

56 

896 

1,007 

102,613 

44,688 

860,036 

870,363 

aits  Settlements... 

880 
896 

27 
405 
195 
418 

84 
3 

2,017,145 

1,223,001 

37,^2 

791,568 

36,677 

684,677 

303,767 

7,600 

'■"£,'576* 
1,223 

2,013,411 
1,073,001 

1,521 
1,711 

1,364,461 
1,455,863 

ru 

uguay 

)an 

320 
340 
503 

374,404 

192,330 

1,062,604 

1,081 

295 

281 

73 

26 

11 

850 

22 

337 

1,157,329 

214,072 

371,227 

82,542 

26,143 

12,559 

723,935 

17,166 

3f9,818 

1,396 

135 

382 

76 

13 

1,793,680 

135,722 

488,317 

94,841 

17,677 

^pntina. 

livia 

nama. ... 

157 

6 

56 

56 

1 

144,558 

5,300 

42,747 

48,877 

1,259 

ioa ,. 

28 
28 
93 

12,768 

22,778 

100,886 

8,028 

7,411,470 

(other 

152 

180,030 

Total 

8,371 

5,453,632 

4,281 

4,999,498 

6,323 

5,793,608 

12,205 

11,998,337 

1  Included  in  <' All  other  articles"  prior  to  1913. 
iports  of  tungstenrhearing  ore  into  the  United  States  from  all  countries  during  1919, 


January. 

February. 

Mnrrh. 

AprlL 

May. 

Coantxy. 

Short 
tons. 

Vataie. 

Short 
tons. 

Value. 

Short 
tons. 

Value. 

Short 
tons. 

Value. 

Short 
tons. 

Value. 

)xloo 

65 

17 

43 

1 

19 
302 
531 

863,375 

26,907 

43,511 

1,312 

28,050 

203,773 

456,219 

5 

82,614 

fT>*ntina 

He 

70 

188,060 

37 

820,818 

39 

848,121 

1 

1,661 

lombia 

ru 

67 
475 
584 

62,752 

442,626 

602,989 

172 

9,9M 

58,375 

645,886 

43 
110 
564 

37,486 

51,405 

502,523 

63 

28 

202 

40,669 

11,474 

192,899 

29 

59 

160 

26,500 
36,178 

lioa.        .    .  . 

mplrnrwr , , , 

144,658 

>Uvto 

16 

53 

505 

lofien 

pan ^ 

13 

13,888 

iiada  .... 

30 

12,750 

raits  Settlements 

56 

44,688 

Total 

978 

913,146 

1,719 

1,810,864 

756 

625,620 

352 

305,913 

810 

256,300 

314 
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Imports  of  tungsten-bearing  ore  into  the  United  States  from  all  countries  dun%n 

2919 — Contioued. 


June. 

July. 

August. 

September. 

Octobv. 

Coimtry. 

Short 
tons. 

Value. 

Short 
Urns. 

Value. 

Short 
tons. 

Valuei 

Short 
tons. 

Valoa. 

1 

Mexico 

44 

838,540 

1 

1 

.... ..!..... ..•■ 

-Arpnntllia 

56 
152 
111 

$40,000 
84,600 
60,337 

13 

139 

3 

146 

318 

$3,377 

67,480 

1,636 

50,836 

107,708 

22 
99 
15 
78 
534 
«3 
82 

$16,205 

82,809 

7,374 

24,956 

197,251 
38,917 
40,801 

Chile 

101 
3 

90 
209 

59 

64,143 

5,764 
68,506 
36,352 
41,0«5 

67       S3if'-fl 

Peru 

47      y-  I. 

China 

235  <    Iv-  *-' 

Hongkniiff 

156 

129 

30 

S-  .-'■ 

BoUvlB 

3r  ". 

Japan 

59 

57,780 

v.:   ♦- 

Total 

378 

232,717 

506 

244,350 

619 

231,037 

916 

408,403 

6S3 

y."    >> 

try. 

November. 

December. 

TotaL 

Coun 

Short 
tons. 

Vahie. 

Short 
tons. 

Vahie. 
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A  heavy  influx  of  Chinese  ofe  in  1919  is  to  be  noted  from  the  above 
table.  Of  a  total  import  of  9,408  short  tons  from  all  countries  dur- 
ing the  entire  year  1919,  two-thirds  (6,213  tons,  or  66  per  cent)  were 
from  China.  This  material  had  an  import  valuation  of  $3,873,55»" 
Its  WO,  contents  are  not  known,  but  if  estimated  at  70  per  cent,  tLf 
import  valuation  per  unit  would  be  S8.91.  This  Chinese  ore,  althoug:ii 
merely  hand  sorted,  frequently  runs  over  70  per  cent  WOg. 

Imports  for  consumption — Revenue, 


Fiscal  year. 


Rate  of  duty 
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1  Au?.  6, 1909,  to  June  30,  1910. 

2  July  1  to  Oct.  8, 1913,  under  act  of  1900. 

*  Oct.  4, 1913,  to  June  30, 1914,  under  aot  of  1913. 
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Id,  TBI 

ccDt  buM.    AviUible  supply  doa  not  Inc 

From  1912  to  1917,  the  domestic  production  exceeded  the  impMis, 
but  in  1918,  the  consumption  of  foreign  ore  in  the  United  Statu 
exceeded  that  from  domestic  mines.  As  has  been  noted  elsewlwR 
this  increase  in  percentage  of  foreign  ore  is  partly  attributable 
to  the  fact  that  in  recent  years  there  liave  been  no  imports  of  fem> 
tungsten  and  some  fcrrntungsten  lias  been  exported.  The  main 
reason,  however,  is  that  domestic  production  was  handicapped 
because  of  the  drop  in  price  and  the  competition  of  foreign  supplies. 

'  The  production  of  tungsten  in  every  country  passes  throu^  u 
early  stage  of  comparatively  cheap  output  from  float  ore  aod  rich, 
easily-mined  surface  deposits.     Practically  no  equipment  or  inves^ 

\iiient  is  required  and  the  labor  necessary  to  secure  the  ore  is  modi 
lees  than  is  required  at  a  later  period,  when  the  supply  of  ore  muit 
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rizona — CDntinued. 

Heas,  F.  L.,  Tungsten  minerals  and  deposits:  U.S.  Geol.  Survey  Bull.  652, 85  pp., 

1917.    A  general  article  describing  tungsten  minerals,  accompanying  minerals, 

and  characteristics  of  tungsten  depositb,  with  other  data  on  tungsten.    Intended 

to  be  of  service  to  prospectors  and  others  interested  in  the  subject.    The  work 

is  illustrated  by  colored  and  black  and  white  plates. 

HiUy  J.  M.,  Note  on  the  occurrence  of  tungsten  minerals  near  Calabasas,  Ariz.: 

U.  S.  Geol.  Survey  Bull.  430,  pp.  164-166,  1910. 

Richards,  R.  W.,  The  Dragoon  Ariz.,  tungsten  deposits:  Min.  Sci.,  vol.  57,  pp. 
93-94,  1808. 

Rickard,  Forbes,  Notes  on  tungsten  deposits  in  Arizona:  Eng.  and  Min.  Jour., 

vol.  78,  pp.  263-265, 1904.    Describes  the  huebnerite  deposits  at  Dragoon,  Ariz. 
Schrader,  F.  C,  Mineral  deposits  of  the  Santa  Pita  and  Patagonia  mountains, 

Ariz.:  U.  S.  Geol.   Survey  Bull.  582,  pp.   353-355,   1915. 
ilifornia: 
Hess,  F.  L.,  Note  on  a  tungsten-bearing  vein  near  Raymond,  Calif.:  U.  S.  Geol. 

Survey  Bull.  340,  p.  271,  1908. 
Knopf,  Adolph,  Tungsten  deposits  of  northwetitem  Inyo  County,  Calif.:  XJ,  S. 

Geol.  Survey  Bull.  640,  pp.  229-249, 1917.    Describes  the  contact-metamorphic 

deposits  carrying  scheelite,  near  Bishop,  Calif. 
Storms,  W.  H.,  New  scheelite  discovery:  Min.  and  Sci.  Press,  vol.  113,  p.  768, 1916. 

Describes  contact-metamorphic  scheelite  prospects  on  the  western  side  of 

Greenhorn  Mountains,  Kern  County,  Calif.,  near  the  head  of  Cedar  Creek  can- 
yon and  2  miles  south  on  Slick  Rock  Creek  near  the  road  between  Glenville 

and  Kemville,  at  an  altitude  of  about  6,000  feet. 
Surr,  Gordon,  A  new  tungsten  find:  Am.  Min.  Rev.,  vol.  23,  p.  9,  Mar.  7,  1908. 

Described  a  huebnerite  deposit  7  or  8  miles  east  of  Vontrigger  near  Goffs,  San 

Bernardino  County,  Calif. 
Tungsten  at  Victorville:  Am.  Min.  Rev.,  vol.  24,  pp.  8-9,  July  11,  1908. 

Describes  an  economically  unimportant  contact-metamorphic  tungsten  deposit. 

One  of  the  first  descriptions  of  such  deposits  in  this  country. 
»lorado: 
Bastin,  B.  S.,  and  Hill,  J.  M.,  Preliminary  report  on  the  economic  geology  of 

Gilpin  County,  Colo.:  U.  S.  Geol.  Siurvey  Bull.  620,  pp.  295-323  (tungsten  ores', 

p.  311),  1916.    Give<3  very  brief  mention  of  the  ferberite  deposita  of  Boulder 

County,  Colo. 
Fitch,  R.  S.,  and  Laughlin,  G.  F.,  Wolframite  and  scheelite  at  Leadville,  Colo.: 

Econ.  Geology,  vol.  11,  pp.  30-36,  1916. 
George,  R.  D.,  and  Crawford,  R.  D.,  The  main  tungsten  area  of  Boulder  County, 

Colo.:  Colorado  Geol.  Siirvey  First  Rept.,  1908,  pp.  7-103,  1909.    Describes 

the  ferberite  deposits  of  Boulder  County,  Colo. 
Hess,  F.  L.,  and  Schaller,  W.  T.,  Colorado  ferberite  and  the  wolframite  series: 

U.  S.  Geol.  Survey  Bull.  583,  77  pp.,  1914.    A  study  of  the  mineralogy  of  the 

ferberite  of  Colorado  and  the  related  tungsten  minerals  huebnerite  and  wolf- 
ramite. 
Lindgren,  Waldemar,  Some  gold  and  tungsten  deposits  of  Boulder  County,  Colo.: 

Econ.  Geology,  vol.  2,  pp.  453-463, 1907. 
McRenna,  R.  C.,  Mining  tungsten  ores  in  Colorado:   Iron  Trade  Rev.,  Dec.  30, 

pp.  1280-1282, 1915. 
Proaser,  W.  C,  Tungsten  in  San  Juan  County,  Colo.:  Eng.  and  Min.  Jour.,  vol. 

90,  p.  320,  1  fig.,  Aug.  13,  1910.    Describes  the  occurrence  of  huebnerite  near 

SUverton. 
nnecticut:  ' 

Hobbs,  W.  H.,  The  old  tungsten  mine  at  Trumbull,  Conn.:  U.  S.  Geol.  Survey 

Twenty-second  Ann.  Rept.,  pt.  2,  pp.  ♦i'^  ^^901. 
Tungsten  mining  at  TnunbuU  Geol.  Survey  Bull.  213,  p.  98, 

UOg. 


/ 
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Idaho: 

Airerbach,  H.  S.,  Tungsten-ore  deposits  of  the  Goeor  d'Alene:  Eng.  and  Mz. 
Jour.,  vol.  86,  pp.  1146-II48,  6  figs.,  1908.    Describes  scheelite  depoeite  neu 
Murray,  Idaho. 
Umpleby,  J.  B.,  Geology  and  ore  deposits  of  Lemhi  County,  Idaho:  U.S.G^H 
Survey  Bull.  528,  pp.  73-74,  77,  79,  109-112,  1913.    Describes  brieay  tk* 
occurrence  of  huebnerite  on  Patterson  Creek,  Lemhi  County,  Idaho. 
Murray  District,  Idaho:  Bull.  Am.  Inst.  Min.  Eng.,  128,  1173  (1917);  Trans, 5% 
224. 
Missouri: 

Haworth,  Erasmus,  A  contribution  to  the  Archaean  geology  of  Missouri:  Sjl 
Geologist,  vol.  1,  pp.  294-295,  1888.    Gives  a  brief  description  of  &e  v  l-< 
ramite  deposit  at  Silvermine,  Mo. 
Montana: 

Winchell,  Alexander  N.,  Notes  on  tungsten  minerals  from  Montana:  Econ.  Gr!- 
ogy,  vol.  5,  pp.  158-165,  3  figs.,  1910.  Describes  briefly  the  scheelite  depo;:- 
at  Jardine  and  the  huebnerite  at  the  Birdie  and  Scottish  Chief  mines  at  6.:> 
*Winchell,  A.  N.,  Mining  districts  of  the  Dillon  quadrangle,  Mont.,  and  adjinr 
areas:  U.  S.  GeoL  Survey  Bull.  574,  p.  125,  1914.  Describes  the  quartz  vts 
near  Pony,  Mont.,  which  carry  huebnerite  and  grade  into  pegmatite. 
Nevada: 

Hill.,  J.  M.,  Notes  on  some  mining  districts  in  eastern  Nevada:  IJ.  S.  Geol 
vey  Bull.  648,  pp.  38,  41,  42,  62-63,  206-207,  1916.    Describes  contact-n 
morphic  deposits  carrying  scheelite  in  the  Ruby  Range  near  Ruby  V 
post  office,  Elko  Coimty  (pp.  62-63),  and  the  huebnerite  deposits  at  T -: 
stonia  in  the  Regan  dii^trict,  in  the  Rem  Mountains,  White  Pine  Count)*  p: 
206-207). 
Smith,  F.  D.,  The  Osceola,  Nev.,  tungsten  deposits:  Eng.  and  Min.  Jour.. 
73,  pp.  304-305,  1902.    Describes  the  huebnerite  deposits  12  miles  soaih 
Osceola,  Nev. 

■  Tungsten  ore  in  eastern  Nevada:  U.  S.  Greol.  Stuvey  Bull.  213,  p.  '. 
1903.    Practically  the  same  article  concerning  the  huebnerite  deposit' . 
miles  south  of  Osceola,  Nov.,  as  that  in  the  Twenty-first  Ann.  Report. 

Tungsten  deposits  in  the  Snake  Range,  ^^te  Pine  County,  €«^tr. 


s— 


■  J.-.' 


Nevada:  U.  S.  Geol.  Survey  Bull.  340,  pp.  263-270,  1908.    Further  data 
coming  the  Osc€K>la  deposits  obtaiued  at  a  later  visit  to  them. 
South  Dakoto: 

Hess,  F.  L.,  Tin,  tungsten,  and  tantalum  deposits  of  South  Dakota:  U.  S.  C^ 
Survey  Bull.  380,  pp.  131-163  (tungstem,  149-157),  1909.    Describes  tuxig^''- 
deposits  near  HiH  City  and  Lead,  S.  Dak. 

Irving,  J.  D.,  Some  recently  exploited  deposits  of  wolframite  in  the  Black  HL 
of  South  Dakota:  Am.  Inst.  Min.  Eng.  Trans.,  vol.  31,  pp.  68^-695,  1.^'- 
Describes  the  general  geology  and  occurrence  of  wolframite  in  the  \kvj:' 
of  the  Homestake,  Wasp  No.  2,  and  other  gold  mines  near  Lead,  S.  Dak. 

Economic  resources  of  the  Northern  Black  Hills:  U.  S.  Geol.  Sur 


Prof.  Paper  26,  pp.  163-169,  1905.    Contains  about  the  same  article  ac  :^ 

publication  referred  to  above. 
O'Harra,  Cleophas,  Mineral  wealth  of  the  Black  Hills,  S.  Dak.:  South  D&i' 

Geol.  Survey  Bull.  3,  pp.  67-72,  1902. 
Washington: 

Bancroft,  Howland,  Notes  on  tungsten  deposits  near  Deer  Park,  Wash.  I 

Geol.  Survey  Bull.  430,  pp.  214r-216,  1910. 
The  ore  deposits  of  northeastern  Wasldngton:  XT.  S.  Geol.  Surve>  .' 


\ 


550,  pp.  29,  111-123,  130-133,  1914.    Describes  tungsten  deposits  is  0 
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IGNITED  States  Tabifp  Cobimission, 

Washmffto7ij  Deceiiiher  6^  19)10, 
To  THE  President: 

The  Tariff  Commission  transmits  here>yith  a  report  showing  the 
Tsults  of  the  census  of  i>rocluction  of  dyes  and  related  coal-tar 
hemicals  for  the  year  1919.  This  census  is  taken  in  conformity  with 
roiir  letter  of  October  27,  1917,  requesting^  the  Tariil  Commission  to 
jocure  the  information  ori  the  relation  between  the  domestic  pro- 
hiction  and  the  imports  of  dj'es  and  other  coal-tar  chemicals,  re- 
[uired  by  section  501  of  the  act  of  September  8,  1916. 
Very  respectfully, 

Thomas  Walkeu  Page,  Chainnan. 
David  J.  Lewis. 
William  S.  Culbertsox. 
Edward  P.  Costigan. 
The  President, 

The  White  Ilouse^  Washincffon. 


INTRODUCTION. 


This  report  is  a  survey  of  the  domestic  dye  and  coal-tar. chemicsil 
industry  in  1919,  and  presents  the  results  of  a  special  investigatioL 
made  by  the  United  States  Tariff  Commission.  The  report  is  <li- 
vided  into  four  parts,  as  follows: 

Part  I,  a  fiumrnary  of  the  developments  in  the  coal-tar  ch/:tnical  ^f 
duMtrt/^  JOJO^  describes  the  progress  made  in  the  various  branches  of 
the  American  industry.    The  relation  of  export  trade  to  the  in 
<lustry  is  briefly  shown. 

Part  II,  a  ccfUfiffi  of  <hjis  and  coal-tar  chemieah^  1919^  gives  a  de- 
tailed discussion  of  the  significant  facts  in  the  production  of  cruilt^. 
intermediate,  and  finished  coal-tar  products  during  1919.  Dyes  are 
classified  by  their  methods  of  application,  and  imports  in  1914  an^ 
rompared  with  production  in  1917,  1918,  and  1919.  The  number  of 
employees,  rates  of  pay,  and  cost  of  research  in  the  coal-tar  ohemical 
industry  are  shown. 

Part  III,  a  census  of  dyes  impoited  in/o  the  United  St€Ues  fix»: 
July  U  10 J 9,  to  June  30,^  1920.^  shows  the  quantity  and  value  of  im- 
ports of  individual  dyes. 

Part  IV,  an  appendix^  gives  the  imports  and  exports  of  coal-rnr 
dyes  and  cliemicals  and  of  natural  dyes  since  1917.  A  list  of  manu- 
facturers wliose  )>roduction  during  1019  was  reported  to  the  Tariff 
Ci)mmicsion  is  also  shown. 


In  tlie  preparation  of  this  report  the  Tariff  Commission  has  lia*! 
tlio  services  of    A.  R.  Willis.  Warren  N.  Watson.  C.  R.  De  Lon«!. 
and  Grinnell  Jones,  of  the  chemical  division,  and  others  of  the  com- 
mission V:  staff. 
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Part  L-^SUMMARY  OF  THE  DEVELOPMENTS  IN  THE  COAL-TAR  CHEMICAL 

INDUSTRY  DURING  1919. 


INTRODITCTOKY. 


The  Tariflf  Commission,  in  several  earlier  reports/  has  described 
the  importance  of  a  well-developed  dye  industry  to  the  industrial 
system  of  the  country.  These  reports  have  also  shown  in  detail  the 
progress  of  the  American  industry  during  1917  and  1918.  The  com- 
mission has  also  presented  information  relating  to  the  cost  of  produc- 
tion of  certain  important  intermediates  and  dyes.  The  commission  ^ 
has  analyzed  the  existing  tariff  law  on  dyes  and  related  chemicals  of 
coal-tar  origin  and  on  the  raw  materials  from  which  these  products  are 
obtained  and  has  made  suggestions  for  such  a  redrafting  of  this  law 
as  would  give  effect  to  the  intent  of  Congress  in  passing  the  act  of 
September  8,  1916.  The  present  report  is,  therefore,  confined  to  a 
discussion  of  the  progress  which  has  been  made  in  the  American  in- 
dustry during  the  calendar  year  1919.  This  report  also  presents  the 
available  information  on  the  condition  of  the  dye  industries  of  Ger- 
many,  England,  Switzerland,  France,  and  Japan. 

The  account  of  the  progress  of  the  industry,  as  given  in  the  follow- 
ing pages,  is  based  upon  detail  reports  from  214  manufacturers,  and, 
it  is  believed,  that  the  canvas  includes  every  manufacturer  of  dyes 
and  other  coal-tar  chemicals  in  the  United  States.  The  investiga- 
tion was  carried  out  in  conformity  with  a  request  of  the  President 
to  secure  information  necessary  to  administer  section  501  of  the  act 
of  September  8,  1916.  The  production  reports  of  individual  manu- 
facturers were  collected  by  the  Bureau  of  Census  and  transmitted 
to  the  Tariff  Commission  for  tabulation  and  interpretation. 

In  the  tariff  act  of  September  8,  1916,  the  coal-tar  chemicals  are 
divided  into  three  groups,  which  conform  in  general  (although  not 
in  every  detail)  with  commercial  practice.  Group  T,  the  crudes, 
exempt  from  duty,  which  are  contained  in  and  separated  from  crude 
coal  tar;  (iroup  II,  intermediates,  dutiable  at  15  per  cent  and  21 

*  Census  of  Dyes  and  Coal-Tar  ChemicalB,  1017:  Report  on  Dyes  and  Relntod  Coal-Tar 
riicmicals,  191S ;  Consup  of  Dyes  anil  roal-T:u'  C'lu'mlca's,  101 S:  and  Costs  of  rrodiict!o:i 
in  tho  Dy«>  Industry,  10 1«  and  lOtO. 

•Dyes  and  Other  Coal-Tar  Clipmloals.  Dec.  12,  li»18. 
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cents  |>er  )K>nn(l,  which  are  produced  from  the  cnides  by  cbeniical 
processes,  and  whicli,  with  some  exceptions,  are  used  only  for  the 
manufacture  of  dyes  or  other  finished  products  by  further  chemical 
treatment;  (iroup  III,  dyes  and  f>tlier  finished  products,  now  duti- 
able in  part  at  30  jwr  cent  and  in  part  at  *M)  i>er  cent  and  5  cents 
per  pound.  This  grouping  is  adhered  to  in  the  following  discussion 
of  the  industry. 

IMPORTANT    DKVELOPMEXTS    IN    THE 'tXJMKSTlC    INDUSTRT. 

The  development  in  tlie  production  of  coal-tar  cliemicals  in  this 
country  during  1919  is  shown  by  comparing  the  production  of  that 
year  with  the  production  during  1918. 

Table  1. — Summary  of  the  /n'«/iluction  of  coal-tar  vtn  micalM,  WIS  and  191^. 


1918 


1919 


) 


Num- 
ber fif 
manti- 

fac- 
t  urcrs. 


Group  I.— < 'rude?  > 

Oroirp  II.— Intermwliati-s 

Oroup  I II.— Finished  products. 


3:> 

128 


Quantity. 


Value. 


•  Nam-  . 
.  berof  ! 

manu- 1   Qiiantit}'. 
fac-    I 

turers.  : 


Pounds. 


357,f.62,25l 

76,WI2,«»59 


Pyes:  I 

Dutiable  at  30  prr  cent  phis  i 

5  cents  per  poiud >. 

Diit  ia>)le  at  30  per  cent ' . 


122,474,075 

124,3^2,8W 

W,Si:>,746 


I     Pounit, 

116   *i77,'362,'4f26' 
lo5  I    K2,533,300 


53,W5,677  I     >,  255, 391 
4,638,7b9         3,770,991 


Vahae. 


fI7,657,7'« 


Total  of  dye.s 

Color  lakes,  diitiahle  at  30  per  > 
ami  plus  5  cents  per  ftound. . 

I'hotographicchemicnls.dulla-  I 
b!e  at  30  T  er  cent  plus  5  cents 
pcT  round 

Mcilicinuls,  dutiable  at  30  per 
cent 

Flavors,  dutiable  at  30  per  cent 

Synthetic  phenolic  rcsinv.  du- 
tiable at  30  per  c<-nt  plus  5 
oents  per  pound 

Tanning  niateriuls  (»^ynthetic;). 

Perfume  materials 


!    52,310,482.     oS,ft5<^,  %22 

I    11,091,713  1       7,64>>..333 

7K  I    5fi, 464,446       62,026,390  00  |    63,402,194  1    «7,396.^'^ 


29 

6 

31 
7 

5 
1 


'} 


9,090,537 

316,749 

3,623,352 
45h,2.56 

4,233,356 

116,263 


5,020,023 

K23,915 

7,792,984 
4,925,627 

2,642,120 

.'tM,695 


34 

7,569,921 

4,171»,9ft4 

10 

385,509 

1,05».34C 

31 
9 

6,777,988 
610,825 

7,SK3,t»71 
l,3l>'.to4 

{ 

u 

3,794,534 

2,3SI,.5^ 

6 

1 

41,419 

164,  JrS 

J  r*roduction  of  coal-tar  di-t  jIUts  do**-;  not  include  pro<luctiou  of  crudes  at  by-pro<luct  coke  ovens,  "whiHi 
wasreporte*!  to  United  Statrs  'Jeoloj^ical  Survey. 


C)*udts. — One  of  the  outstanding  developments  during  1919  which 
is  of  significance  in  considering  the  future  of  the  coal-tar  chemical 
industry  is  the  increase  of  17.2  per  cent  in  the  productive  ca- 
l)acity  of  l>y-prodii(t  coke  ovens  in  tlie  United  States.  Tlie  pro- 
duction of  coke  in  hy-product  ovens  Avas  5C.2  per  cent  of  the  total 
production,  and  thus  for  the  first  time  exceeded  the  output  of  the 
wasteful  beehive  ovens.  There  is  no  question  that,  with  the  possible 
exception  of  anthracene,  adequate  supplies  of  fundamental  raw  ma- 
terials are  now  available  from  domestic  sources  for  the  future  growth 
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an<l  expansion  of  the  coal-tar  chemical  industry  in  the  United  States. 
In  1919  considerable  progress  was  made  as  to  supplies  of  "anthra- 
i-ene,  tlie  output  of  this  imjwrtant  material  being  about  three  times 
the  production  of  1918.  Moreover,  a  larger  proportion  of  it  was 
refined.  Although  this  shows  encouraging  progress,  a  much  greater 
iiii^rease  in  output  must  be  secured  before  there  will  be  a  sufficient 
supply  of  anthracene  for  alizarin  and  vat  dyes.  It  may  be  roughly 
estimated  that  the  1919  prgduction  contained  about  one-fifth  the 
amount  of  pure  anthracene  required  for  American  needs.  The  diffi- 
culty in  securing  adequate  supplies  of  anthracene  is  the  most  im- 
portant and  f undamentill  problem  awaiting  solution .  in  the  dye 
industry.  Important  work  is  under  Avay  which  jwints  to  the  solu- 
tion of  this  problem  in  the  near  future.  Wlien  a  sufficient  supply  of 
anthracene  is  secured  an  adequate  production  of  alizarin  and  vat 
<lves  will  soon  follow. 

The  value  of  the  crudes  produced  during  1919,  as  shown  in  Table 
1,  does  not  represent  the  total  production  in  the  United  States,  as 
those  crudes  produced  at  by-product  coke  ovens  were  reported 
to  the  United  States  Geological  Survey  and  are  not  available  at  the 
present  time.  Complete  information  is  tlierefore  not  at  hand  for 
an  accurate  analysis  of  the  production  of  these  raw  materials  in  the 
United  States  during  1919. 

Intermedmtcs. — ^From  Table  1,  it  is  apparent  that  the  total  produc- 
tion of  intermediates  decreased  from  357,662,1^51  pounds  in  1918'  to 
177*362,426  pounds  in  1919.    This  falling  off  was  due  to  decreases  in 
the  output  of  certain  intermediates  which  were  used  during  1918  in 
the  manufacture  of  explosives  and  poison  gases,  or  which  were  made 
ihu'ing  1918  Avith  the  expectation  of  future  military  demands.    The 
signing  of  the  armistice  left  on  hand  large  stocks  of  these  interxrie- 
(liates  and  during  1919  they  wei"e  diverted  to  the  manufacture  of  dyes 
or  other  finished  products.    The  most  conspicuous  example  of  this  kind 
is  phenol,  which  decreased  from  106,794,277  pounds  in  1918  to  about 
1,543*659  pounds  in  1919.     At  the  signing  of  the  armistice  about 
:^5,()0(),000  pounds  of  phenol  were  on  hand  awaiting  convereion  into 
explosives.     Other   similar    cases   include   benzene    sulphonic    acid, 
nionochlorobenzene,  dinitrotoluene,  diphenylamine,  nitronaphthalene, 
and  dimethylaniline,  all  of  which  were  used  in  substantial  amounts  in 
making  military  explosives  as  well  as  in  dye  making.    If  these  inter- 
mediates are  eliminated  from  consideration,  those  remaining  show 
a  gain  of  over  10  per  cent  in  production  in  1919  as  compared  with 
1018.     However,  this  gain  in  gross  output  does  not  measure  the 
progress  of  this  branch  of  the  industry.     Of  much  greater  impor- 
tance was  the  appearance  of  about  76  intermediates  that  were  not 
made  during  1918,  and  many  substantial -increases  in  the  amouitt 
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produced  of  certain  intermcdiaies  which  are  comparatively  diflkiil: 
to  make,  but  which  are  needed  for  dyes  of  high  qualit3\ 

Dyeii, — During  1919  the  total  output  of  dyes  was  63,402.194  i>ouii  .- 
valued  at  $07,598,855,  an  increase  of  about  8  per  cent  in  quantit; 
as  compared  with  1918.  The  production  in  1919  exceeded  by  88  \k\ 
cent  in  quantity  the  unports  during  the  fiscal  year  1914.  The  incre.i>^ 
in  total  output  by  no  means  measures  the  whole  improvenient  in  th-. 
situation.  An  analysis  of  the  figures  for  1919  shows  many  instai.  « 
of  substantial  decrease  in  tho-^e  dves  whickare  relatively  easy  to  in;,. - 
and  also  of  those  needed  in  large  amounts  during  1918  for  Army  ar  i 
Xavy  uniforms.  Decreased  output  of  these  particular  dyes  has  W  \ 
more  than  offset  by  the  increased  outx)ut  of  dyes  of  better  qualii; . 
many  of  which  were  made  for  the  first  time  in  the  United  Stnt^ 
during  1919. 

The  domestic  industry  has  been  especially  successfid  in  the  proi.i 
tion  of  those  colors  for  which  there  exists  a  large  and  constant  •! 
mnnd.     Sulphur  black,  which  is  ccmsumed  in  the  United  Stiitcs  ': 
larger  amounts  than  any  other  color,  was  produced  to  the  extent  "i 
14,504,770  pounds  by   13  manufacturers.     Some  of  the   Amerii  .: 
brands  are  superior  in  quality  to  the  best  products  imported  fr.::< 
viermany  before  the  war.     ^Vnother  notable  achievement   was  t'  • 
production  during  1919  of  indigo  in  amounts  exceeding  our  pnv.  i: 
import.     This  dye,  which  ranks  second  in  consumption  by  the  Unit,  i 
States,  ranks  first  in  world  consumption  on  account  of  its  large  i> 
in  China. 

As  lias  l)een  jx)inted  out  in  earlier  reports  of  the  commission,  duriij 
1015  and  1916  the  new  American  dye  industry  naturalh'  soug:ht  t-t- 
line  of  least  resistance  by  making  the  dyes  which  were  easiest  to  mak^ . 
and  the  consumers  used  whatever  dyes  they  could  get  instead  ot 
the  yarieties  they  preferred.     As  a  result  there  were  many  cas;^^  <•* 
enforced  substitutions  of  both  German  dyes  (available  from  stoi'k-i 
and  American  dves.     This  substitution  in  early  years  of  the  w..r 
materially  damaged  the  reputation  of  American  dyes.     During  tii* 
succeeding  years  there  has  been  a  steady  and  progressive  improvf 
nient  in  the  situation.     Although  consiuners  were  better  supplic- 
with  the  particular  dyes  they  desired  in  1919  than  they  were  in  191^. 
there  were  still  needed  certain  types  of  dyes  which  could  not  be  s'.i- 
plied  from  American  sources  in  the  quantity  desired.    Thus  in  U*l  * 
there  was  an  insufficient  domestic  output  of  vat  dyes  which,  on  a« 
count  of  their  extreme  fastness  and  teauty  of  shade,  are  imix)rt;ni' 
for  cotton  shirtings,  ginghams,  and  calicos.     Considerable  progress 
has   been   made,   however,   toward   supplying   these    much-neede: 
colors.    There  is  also  a  demand  for  many  individual  dyes  of  otlu 
classes  which  are  not  yet  avaihd>le  at  all  or  only  in  inadequate  amouiir^ 
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This  is  particularly  true  of  alizarin  derivatives  and  of  certain  other 
sx>ecialties. 

ICxport  trade  in  dyes. — The  domestic  production  of  certain  dyes 
has  developed  to  a  point  beyond  the  quantity  necessary  for  domestic 
consumption,  and  a  large  surplus  has  been  available  for  export  to 
foreign  markets,  particularly  Japan  and  China.  During  the  calendar 
year  1919  the  United  States  exported  "  dyes  and  dyestuffs  "  to  the 
value  of  $17,084,435,  of  which  $10,724,071  represented  aniline  dyes, 
$1,355,936  logwood  extract,  and  $5,004,428  other  dyes.  For  the 
nine  months  ending  September  30,  1920,  the  domestic  exports  of  dyes 
and  dyestuffs  amounted  to  $26,032,389,  of  which  $17,038,235  was 
aniline  dyes,  $2,321,090  was  logwood  extracts,  and  $6,673,064  was 
other  dyes.  This  sum  for  the  nine  months  of  1920  is  more  than  double 
the  exports  during  the  same  period  in  1919  and  also  exceeds  the  value 
of  total  imports  during  the  fiscal  year  1914.  The  actual  quantity  ex- 
ported, however,  is  smaller  than  the  prewar  import,  and  the  in- 
crease in  value  is  due  to  a  higher  value  per  pound.  During  1919 
and  1920  (nine  months)  Japan  and  China  took  about  one-third  of  our 
total  exports  of  dyes. 

In  estimating  the  significance  of  this  achievement  of  tlic  domestic 
industry  in  the  exportation  of  dyes  it  should  be  remembered  that 
domestic  manufacturers  during  1919  and  1920  have  met  little  com- 
petition in  foreign  markets  from  German  dyes.  It  should  also  be 
pointed  out  that  any  deductions  as  to  the  competitive  strength  of 
the  domestic  industry  which  are  based  on  exports  of  dyes  do  not  take 
into  consideration  the  fact  that  the  domestic  industrv  is  still  deficient 
in  the  important  group  of  vat  and  alizarin  dyes. 

The  coal-tar  dyes  exported  include  sulphur  dyes,  chiefly  blacks 
and  browns;  direct  cotton  dyes,  chieflj'^  blacks,  greens,  blues,  and 
reds;  indigo  (synthetic)  ;  acid  dyes,  chiefly  scarlets  and  oranges;  and 
basic  dyes,  chiefly  malachite  green,  methyl  violet,  and  magenta. 
The  export  trade  in  dyes  is  an  important  factor  in  producing  dyes 
at  a  low  cost  to  the  domestic  consumer.  Germanv,  in  order  to 
minimize  her  costs  of  production,  made  every  effort  to  develop  and 
dominate  foreign  markets. 
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CRUDES. 


Introductory. — The  production  of  coal-tar  criules  by  distillers  of 
oal  tar,  crude  light  oils,  and  drip  and  holder  oils  is  shown  in  Table  2. 
Those  firms  engaged  primarily  in  the  operation  of  coke  ovens  and  gas 
iouses,  and  operating  distilleries  for  tlie  production  of  crudes,  re- 
K)rted  their  output  to  the  Geological  Survey.  Unfortunately  the 
production  of  crudes  by  these  firms  has  not  yet  been  tabulated,  and 
•oniplete  figures  on  the  production  of  coal-tar  cru<les  during  1919  are 
therefore  not  available.  It  should  lie  remembered  that  the  figures 
for  individual  commodities  in  Table  2  represent  only  a  part  (in  some 
•ases  a  small  fraction)  of  the  total  quantity  of  crudes  available  to 
the  dye  industry  in  1919.  These  figures  must  be  considered  in  con- 
nection with  those  for  crudes  at  by-product  coke  ovens  and  gas 
houses,  to  be  published  at  a  later  date  by  the  United  States  (leological 
Survey. 

There  are,  however,  available  facts  showing  that  there  exists, 
?5o  far  as  crude  materials  are  concerned  (anthracene  excepted), 'an 
adequate  supply  for  the  future  growth  and  development  of  the  coal- 
tar  chemical  industry  in  tlie  TTnited  States.  For  example,  the  Geo- 
logical Survey  lias  reported  that  the  productive  capacity  of  the  by- 
pro<luct  coke  ovens  during  1919  increased  17.2  per  cent  over  that  of 
1918.  During  the  war  the  military  demand  for  the  by-products  of 
t'oal  distillation,  especially  toluene  and  ammonia,  caused  the  War 
Industries  Board  and  the  War  Department  to  aid  in  the  erection  of 
by-product  coke  ovens.  The  completion  of  many  of  these  ovens 
<lnring  1919  is  responsible  for  this  increase  in  productive  capacity. 

During  1919  the  output  of  coke  decreased  sharply  as  compared 
with  1918  because  of  strikes  in  the  steel  and  coal  industries.  But  the 
reduction  was  almost  entirely  accounted  for  by  the  output  of  the 
wasteful  beehive  ovens.  The  production  of  coke  in  by-product  ovens 
in  1919  was  only  3.2  per  cent  less  than  in  1918.    As  a  result  the  out- 
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put  of  coke  from  by-product  ovens  exceeded  for  the  first  time  that 
the  beehive  ovens,  vrhich  do  not  recover  the  valuable  by-prod..  : 
It  would  appear,  therefore,  that  there  was  only  a  slight  decrea- 
the  quantitj'  of  coal  tar  available  during  1919.    Transportation  n 
culties  interfered  with  shipments  of  coal  tar  to  distillers.    Tli.^ 
reflected  by  decreases  in  output  as  shown  in  Table  3.    Shortai'- 
coal  due  to  strikes  in  coal  mines  also  caused  considerable  qnari-  i 
of  tar  to  be  burned  as  fuel.    These  factors  resulted  in  less  tar  i««r 
distilled.     In  general  the  conclusion  may  be  drawn  that  therv 
a  reduction  in  the  output  of  cnictes  in  1919. 

TvRi.K  2. — VroOuvtion  of  coal-tar  rrnfHn  ffwrMi//  iP/.O,  6//  firmn  not  prinu.r' 
gaged  in  the  operation  of  rokr-ovni  plants  and  gas  houses. 

The  numbers  in  the  second  cohimn  refer  to  the  numbered  alphabetical  list  of  mannfactnrers  pi  ver  •-■- 
An  X  Indicates  that  the  corresponding  nroduct  was  made  by  a  manafacturer  si  ho  did  not  eon  •  ^ 

?>ubUcatIonof  hisnainoin  connection  therewith.    Blanks  in  tlietlUrd  and  fourth  ooJoBmsiDdi.. 
here  was  act  ual  production  of  the  corresponding  article  but  that  the  fipires  can  not  be  piiMi'h*'; 
revealing  the  OTitpnt  of  individual  firms.] 


Name. 


Totalcrndesa 

Benzene gallcms. . 

Toluene do 

Xvlene do — 


Manufact  nrers'  ident  iflcation 
No. 


19\^ 


Quantity.         Value. 


Naphtha  Imp.  crude pounds . . 

Anthracene,  less  than  25  per  cent  pure  . 

Carbazol 

Cresol 

Pjrridine 

Solvent  naphtha 

Dead  or  creosote  oil gallons . . 


Anthracene  oil 
Pilch  of  tar... 


12,15,16,28,30,40,53,67,83, 
91,  97,  110,  115,  129,  136, 
164,  X,  X,  X. 

9t,13«,x 

15, 16, 25, 28. 30, 46, 53, 67, 83, 
97,  110,  115,  129,  lie,  170, 
XX     X. 

15,  16, '25',  28.  41,  46,  83,  97, 
115,136,  164,  X. 

Refined  tar Inirrels,.    15,25,28,30,53,  83,  97,115, 

136,  X,  X,  X. 


short  tons 

Otherdistillates gallons 


15,16,41,53,110,  x.x, 

15,16,53 

15,  53. 


1,828,373 
510,957 


$17,657,::»1 


12, 15, 16,28,91,97, 115, 136,  xj    12,612,203 
15,136 


560.547'     ! 
235,321  J 


327,201 


X ' 

15,30 ' 

15,111 ' 

15,  53, 136.  X •  366.013 

43,434,060 


i 


28;),  066 

•,867,001 
1,3M,0«7 


78. >i;  I 


I 


3,6W.3J.^/    ^- 

1,461,5« 

6,510.7;^' 


a  The  instructions  sent  to  manufacturers  >ere  as  follow's: 

Include  under  "dead  or  crwxsote  oil"  only  pnxlucts  which  may  b©  used  for  creosoting.    In<l  '-l-  - 
"oth(Tdi>tillAtes''  shingle  stain  oils,  disinfectant  oils,  and  flotation  oils  which  do  not  oontain  o'.* 
cent  of  uheaol.    Include  imdor  "refined  tars''  those  tars  Avhich  are  used  for  road  treatment, sj-^'"  " 
felt,  and  for  protect i\e  coatings. 

Phenol  and  alldi^tillatos  which,  on  l>eing  subjected  to  distillation,  yield  in  the  porttottdistill.u 
SOOT,  a  quantity  ofiaracidseq  ualtoor  more  thano  per  cent  of  tile  orlginaldistillate^are  not  to  btt'-' 
here  t>nt  are  to  l>e  plan-d  in  (iroup  II. 

rresul ,  for  the  puri)o>c  of  the  schedule,  is  defmed  as  a  distillate,  coataiuins  not  more  than  5  pero' 
phenol  and  at  least  50  per  cent  of  the  i.>o.ii^rio  cresol.s. 


^  The  follow m;ir  tubie  sliowa  the  fraction  of  tbe^  rniied  States  outpnt  of  rofcp  P^""- 
in  by-produi't  ovenn,  as  conipiN'd  l»y  the  (ieuloKical   Survey  : 


ISIK). . .    - 

1000 

loor. 

1010 

ioir» 


0 


•I.  <• 


.__  10.7 
.__  17.  1 
_  .    o. »,  H 


10Uj_. 

1917- 

1018_ 

1011l_. 
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rvitu-:  3. — ComparisoH  of  production  of  co<U-iar  crHde9,  IVtS  and  J9i9,  hy  firmi 
not  primavHy  etiffOffed  in  the  operation  of  eoke-oven  plants  ami  gas  houses. 


191S 


Niuue. 


Quantity. 


Totalcrudcs 

Jrnwnie,  gsllons 

Col:  lenc,  gallons 

>iaphth&iciie,  crude,  pounds . 

Solvent  DAphtha,  gallons 

r>f>Hfi  or  creosote  oil,  galloas . 

I'i  t  ch  of  tar.  short  tons 

3(h<»r  distillates,  gallons 

defined  tar,  barrels 


3,013,848 

1,596,353 

40,138,092 

772,489 

44,712.012 

356,612 

7,084.204 

1.398,019 


122,474,075 
9^,161 
3,044,990 
1,281,440 
164,068 
4,428,046 
3,9«6y341 
1.460,363 
6,227,748 


SO.  33 

1.91 
.03 
.21 
.10 
11.12 
.21 

4.45 


1919 


Qiitmtity.  '     Value 


1,826,373 

510,957 

13,612,203 

266,013 

43,431,059 

283,066 

6,887,001 

1,384,047 


$17,657,760 

560,547 

235,321 

327,201 

78, 817 

4,26(,594 

3,619,339 

1,461.500 

6.5^«).778 


Vatoe 

per 
unit. 


$0.31 
.46 
.03 
.30 
.10 

12.79 

.21 

4.73 


*S/iorta(/e  of  ^nuphthalene. — The  output  of  crude  naphthalene  by 
tar  distillers  during  1919  was  12,612,203  pounds  valued  at  $^27,201, 
as  compared  with  40,138,092  pounds  valued  at  $1,281,440  in  1918 
by  the  same  group  of  manufacturers.  (These  figures  are  not  total  out- 
put, as  previoush'  explained.)  This  large  reduction  in  output  by 
tar  distillers  was  due  to  several  causes,  among  which  was  the  de- 
creased distillation  of  tar.  At  the  time  of  the  signing  of  the  armis- 
tice there  were  on  hand  large  stocks  of  crude  naphthalene  which  had 
nccumulated  as  a  l>y-product  in  the  effoi-t  to  secure  maximum  sup- 
plies of  toluene  for  making  explosives.  As  a  consequence,  producers 
of  crude  naphthalene  expected  an  oversupply  and  therefore  di- 
minished their  production  by  leaving  considerable  naphthalene  in 
the  creosote  oil,  thereby  increasing  the  yield  of  creosote  oil  then 
in  great  demand.  When  export  restrictions  on  dyes  were  removed 
there  developed  an  unejcpecte<lly  large  export  demand  for  dyes  and 
intermediates  made  from  naphthalene.  This  quickly  exhausted  the 
accumulated  stocks  and  resulted  in  an  acute  shortage  of  nai)htha- 
Icue  toward  the  end  X)t  1919  and  in  tlie  early  part  of  1920.  Imports 
of  crude  naphthalene  from  England  during  1919  were  not  as  large 
I'S  was  anticipated,  owing  to  English  export  restrictions  and  trans- 
portation difficulties.  During  the  first  nine  months  of  1920,  however, 
imports  of  naphthalene  amounted  to  nearly  11,000,000  pounds. 

The  anthracene  situation, — Considerable  progress  was  made  during 
1919  in  the  production  of  anthracene,  but  the  problem  of  securing 
adequate  supplies  is  still  unsolved.  In  1918  the  actual  anthracene 
contained  in  the  crude  anthracene  produced  was  about  a  quarter  of  a 
million  pounds,  but  very  little  of  the  crude  product  was  refined.  In 
1919  the  output  of  actual  anthracene  was  about  three  times  the  1918 
production,  and  a  much  larger  fraction  of  it  was  refined  than  in 
HH8.  Notwithstanding  this  encouniging  progress  a  much  greater 
inrroase  in  output   must   l>e  secured  before  there  will  l»e  enoui^h 
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anthrtoene  available  from  domestic  sonroea  to  snpplj  the 
for  alinrinaBd  vat ^yea  whiclhare  aoJmpoitant  to  a  wdl-daivdofal 
industry*.  It-may  be  roughly  estimated  thai  tiie  1919  pioduetioB  af 
crude  anthsacene  contained  less  than  one-fifth  of  the  anoont  ef 
anthracene  required  for  domestic  needs.  The  fundamental  rtiWraHy 
is  not  primarfly  an  actual  lack  bi  anthracene  in  the  tar,  nor  are  tkae 
purely  technical  difliculties  in  its  recoveiy,  but  rather  the  fmct  Ail- 
its  removal  leaves  the  pitch  so  hard  that  it  does  not  find  m  leadjy 
markM  in  this  country.  Any  method  of  recovering  anthraoeoe  lAidk 
seriously  disturbs  the  marketing  of  the  other  larger  fracticMis  of  At 
tar,  especially  the  pitch,  would  myike  the  anthracene  .00'  oaqpsBBit 
that  the- dyes  derived  therefrom  could  not  be  made  on  a  coiipalitm 
basis.  In  England  and  Germany  large  amounts  of  hard  pitch  mn 
U8e<l  for  thjd  biiquistting  of  coal  Axot  and  cdce  breeie,  but  tldB  juchMtay 
is  little  developed  in  ihe  tTnited  States.  BSni^and  duiqpod  estt- 
siderable  amounts  of  crude  anthracene  to  Oennany  before  Hw  war. 

The  securing  of  supplies  of  anthracene  adequate  in  amount  and  at 
a  cost  which  is  not  prohibitive  is  perhaps  the  greatest  difllculty  eon* 
fronting  the  industry.  Whether  the  problem  will  be  solved  faj  Aa 
tar  distillers  or  by  the  development  of  a  synthetic  prooeaa  for 
ing  anthraquinone  (the  most  important  intennediate  made 
anthracene)  from  raw  materials  now  available  in  adequate  quantity 
can  not  be  determined  at  the  present  time.  Active  work  along  both 
lines  is  well  under  way  and  important  progress  has  been  made  during 
J920. 

i  Production  of  carbazol  was  reported  in  1919  by  one  firm.  It  is 
obtained  as  a  joint  product  in  the  separation  of  anthracene  from  coal 
tar.  The  develoi)nient  of  a  demand  for  carbazol  would  facilitate  an 
increase  in  the  production  of  antliracene  from  coal  tar. 

I NTKKM  EDI  AT»:S. 

Jutroducfoj'i/, — The  production  of  intermeiliates  in  the  United 
States  during  1919  is  shown  in  Table  4  in  as  great  detail  as  poasibk 
without  revealing  the  output  of  individual  manufacturers.  During 
1919  there  was  produced  a  total  of  177,362,426  pounds  of  intermedi- 
ates, valued  at  $r>;j^l(M)79 — a  decrease  of  about  50  per  cent  from  the 
output  in  191S  of  ;557.CC2.2r)l  pounds,  valued  at  $124,382,892.  Not- 
witli^tanding  this  large  decrease  in  quantity  the  number  of  indi- 
vidual intermediates  produced  in  1919  was  216,  as  compared  with  14<) 
in  191H.  The  1919  output,  with  the  exception  of  many  of  the  anthra- 
cene ilerivatives  which  are  still  not  produced,  more  nearly  represents 
domestic  ri'quirements  under  )X'ace-time  conditions.  In  addition  to 
thcbe  intermediates,  there  wei*e  i>roiluce<I  <m  a  laboratory  scale 
.119  intermediates  or  organic  coal-tar  chemicals  for  research  aod 
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xj^erimcntal  purposes.  These  totaled  2,291  pounds  and  were  valued 
it  $23,333,  as  compared  with  an  output  in  1918  of  645  pounds,  valued 
It  $7,843. 

I  titer  mediates  used  fov  military  purposes. — The  decrease  in  quan- 
ity  of  intermediates  can  be  traced  directly  to  the  cessation  of  mili- 
ary requirements.  There  was  a  marked  decrease  in  those  inter- 
uediates  used  in  making  explosives  and  in  those  required  for  dyes 
for  military  uniforms.  If  the  intermediates  used  mainly  for 
explosives  be  eliminated  from  consideration,  the  remaining  ones  show 
iU  increase  in  output  of  about  10  per  cent  during  1919  as  against  the 
r  orresponding  intermediates  in  1918.  The  most  striking  example  of 
\  <leci"ease  in  intermediates  used  for  explosives  is  phenol. 

The  enormous  output  of  phenol  (106,794,277  pounds)  in  1918,  made 
ilmost  entirely  in  synthetic  phenol  plants,  left  large  stocks  of  this 
[)roduct  on  hand  when  the  armistice  was  signed.    Consequently,  the 
price  of  phenol  declined  sharply — from  about  45  cents  per  pound  to 
(5  cents — but  soon  rose  again  to  about  15  cents  per  pound.    The  surplus 
^tock  of  Government  phenol  on  hand  at  the  signing  of  the  armistice^ 
iy)out  35,000,000  pounds,  represented  nearly  three  times  the  normal 
annual  consumption.     The  Monsanto  Chemical  Co.,  of  St.  Louis^ 
Mo.,   was   made   the   agent  of  the  War  Department   for   its   sale* 
The  syntlietic  phenol  plants  responsible  for  the  huge  output  shut 
down  promptly  after  the  signing  of  the  armistice,  and  many  of  them 
were  later  entirely  dismantled.     It  is  probable,  however,  that  the 
present  and  future  consumption  of  phenol  will  be  in  excess  of  the 
output  of  natural  phenol  obtained  by  separation  from  coal-tar  dis- 
tillates, and  that  when  the  surplus  stocks  have  been  consumed  some 
of  tlie  synthetic  plants  will  necessarily  resume  production. 

Other  intermediates  used  both  for  war  purposes  and  for  dye  manu- 
facture which  showed  a  striking  decrease  in  1919  include  mono- 
chlorobenzene,  with  a  decrease  of  80  per  cent;  nitronaphthalene,  36 
per  cent;  dimethylaniline,  1C.5  per  cent;  diphenylamine,  and 
dinitrotoluene.  It  is  probable  that  the  production  of  all  of  these  in 
1919  was  below  the  amount  used  during  the  year  for  dye  making,  and 
that  stocks  on  hand  November  11,  1918,  and  intended  for  military 
uses  were  diverted  to  the  dye  industry.  It  may  therefore  be  assumed 
that  the  production  of  these  intermediates  during  1919  was  some- 
what less  than  actual  requirements. 

Intermediates  required  in  the  manufacture  of  dyes  used  for  mili- 
tary uniforms  also  showed  a  decrease  corresponding  to  the  decreased 
output  of  such  dyes.  Among  these  may  be  mentioned:  m-dinitro- 
l>enzene  and  m-nitraniline  which  are  used  in  Alizarin  Yellow  GG  and 
II — dyes  used  on  wool  cloths  for  army  uniforms — and  m-toluylehe- 
rtiamine,  used  for  sulphur  browns  on  cotton  cloths  for  khaki  uniforms. 

22816*— 21 2 
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Intermediaies  consumed  t»  iat^ge  fti^iMy. — As  s  ndstlM 
wmfAim^ita  for  wfaidi  thsie  18  the  Isigest  nsmal  ooliaiUBplitfB' 
msnafacture  of  which  had  been  well  eetablidied  by  1918, 
paratively  little  cluuige  during  1910.    FiMmpliw  of  thwe  mn 

Jifngfiiift    ttfiiliiMi^  p^gyniirnBllfltf^  Slid  hrtiH>pMhlll ■      Qvi  tliS 

hsild,  there  are  also. many  examples  of  a  ]ax;ge  incrcaflB  m  tfaa  pmr 
doctioaof  intennediatea  difficult  to  nudse  but  which  an  nquindte 
dlyes  of  the  beat  quality.  A  good  example  of  this  kind  is  amiiliiMifc 
thol  sulphonic  acid  2:8:6  (gamaia  acid).  This  was  made  ia  IfU 
by  a  single  firm,  but  in  1919  by  five  firms,  with  a  combined  oo^ 
of  1S5^5  pounds,  valued  at  $6675M0,  whidbL  is  many  times  Um  Ml 
output.  These  five  firms  used  gamma  scid  to  make  neailj  s  half 
million  pounds  of  Oxamine  Black — an  inq>ortant  direct  black  whfah 
can  be  devekiped  on  the  Shex.  Ubreover,  ganuna  acid  is  slao  m- 
quired  lor  other  important  direct  cotton  dyes  of  a  fist  type,  end  is 
die  manufacture  of  Zamben  Black,  a  very  impottant  d|ye  for  muss 
hosiery. 

Tohtene  derwoHve^^ — ^There  was  a  notable  increase  in  outpok  sad 
a  nuirked  decrease  in  price  of  those  intermediates  derived  feosi 
ti^ene.  Benzoic  acid,  17.  S.  P.,  for  example,  increased  in  ontpuS  inm 
172,896  pounds  in  1918  to  699,108  pounds  in  1919,  and  the  prim 
dropped  from  $3.07  to  $0.77  per  pound.  Orthotoluidine  and  psnts- 
luidine,  important  intermeclintes,  doubled  in  output  with  about  a  SO 
per  cent  reduction  in  value.  The  general  increase  in  output  of  toluene 
derivatives  and  the  decrease  in  value  are  due  to  removal  of  war-time 
restrictions  on  toluene  and  the  lessened  demand  for  it 

Intermeiluites  derived  from  anthracene. — During  1919  the  actual 
anthracene  content  of  the  anthracene  produced  amounted  to  813y31)< 
pounds,  or  over  tliree  times  tlie  output  in  1918.  In  1919  three  fims, 
as  against  only  one  firm  in  1918,  reported  a  production  of  refined  an- 
thracene of  more  than  80  \^v  cent  purit}'  suitable  for  the  manufac- 
ture of  vat  and  alizarin  dyes.  The  total  quantity  of  refined  anthn- 
ceiie  pixMluced  was  several  times  the  output  of  the  previous  year.  li 
may  be  roughly  estimated  that  over  4,00(),0(X)  i>ounds  of  pure  anthn- 
ceue  would  he  requireil  to  manufacture  alizarin  and  vat  dyes  to  the 
amount  of  tlie  average  annual  import  from  1912  to  1911,  incluffive. 

The  progress  among  the  anthracene  derivatives  is  of  especial  inter- 
est. Iloro,  unfortunately,  definite  figures  can  not  be  given  withoul 
revealing  the  production  of  individual  firms.  In  1919  there  were  1*^ 
intermediates  produced  from  anthracene,  as  against  only  5  in  1918. 
The  output  of  anthraquinoue*  which  is  the  most  important  because  il 
series  as  the  raw  material  for  the  manufacture  of  nearly  all  other 
intermeiliates  derived  from  anthracene,  was  about  ten  times  as  great 
in  1919  as  in  1918.    Kecent  information  indicates  that  several  finai 
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are  experiineiating  on  the  productioii  of  .aathraquinone  synthetically 
frt>m  beneefie  ftnd  phtlialic  anhydride.  One  firm  is  now  (Deoember^ 
lih^)  known  to  b^  manufacturing  synthetic  anthraquinone  in  com- 
lucreial  quantities.  The  jirodnction  of  anthraquinone  in  adequate 
({uantity  either  from  natural  anthracene  or  synthetically  from  other 
coal-tar  materials  already  available  will  mean  mnek  i^  die  (mbare 
development  of  a  well-rounded  and  j^ermanent  dye  industry  in  the 
T'nited  States. 

TABI.K  4. — Pi-odvctioii  (if  inter mc&ivi^M  durhvg  ifUfi. 

IThe  IntermedlatoB  arp  arrnnRod  in  Itiis  ta!»1o  according:  to  dicmlcal  Ktrm-ture.  "H^ey  are 
[i>tp«l  under  the  rollowlng  flre  rtuBxcK  :  Bpn^ciio  con\poandH  ;  tolucuc  .compOTUids ;  x^'lene 
coupeuDdfi :  naphtlialeiio  convpoandH;  and  aiithracene  campoiiJul&  ISacl)  dasf)  of  c»in- 
poimAs  if«  furtiier  divided  Into  10  num'^ered  siTbclasfieB,  based  on  the  foTlovlaj?  nj-bi- 
trary  order:  (1)  Halo;;en.  (2)  nitro,  fH)  amino.  (4)  snlphonic  acid,  (r»)  hydroxy!, 
<••»)  alcohols.  (7)  aldehydiv**.  (8>  carboxvlio  acidH.  (9)  ketones,  and  (KM  alt  otli^rH. 
If  .n  fompound  rcntHliis  two  or  more  raolcals.  it  is  arbitrarily  fUfiHod  under  the  »nh 
clnjjs  of  the  blRJieNt  ntimi»rical  order.  For  example,  the  compound  nit ropbenolKul phonic 
\\"U\  itf  ]iate<1  nnder  t*e  Ix^nzene  compoundii,  f<ttbclasft  (T>),  h^-droxyl,  since  tl»e  hjdroxyl 
radical   i«  of  li^LTher  numerical  ordci'  thaa  the   (2)    nitro  and    (4)    Bulphonic   riMiioils. 

• 

Tl<e  nitmhem  !n  Hie  Becoird  coltrnm  refer  to  the  immbered  fflphalvotical  !l»t  of  manu- 
fMcturors  printed  on  p.  ft4.  An  x  Riprnifies  tliat  the  corresponding  intermediates  wen* 
luude  by  a  mannfacture.-  who  did  not  consent  to  the  publication  of  bis  name  in  con- 
ri(M'tl*n  therewith.  Blanks  in  the  third  and  fonrth  colnmn.s  indicate  that  tliere  wa.s 
n<t\ial  productioai  of  the  correspondinj?  intenneffinteB  ta  the  Tntted  RtateR  during  1919, 
but  that  the  figures  can  not  he  prtbllshed  without  rcreaHirp:  Information  in  regard  to 
Hie  output  of  IndiTldual  flmiB.  Tlie  detallK  thu»  ceac^aled  are^  hower\'cr^  tnclnded  in 
tiM'  totalA.     Beporte  liavc  been  rect>ivcd  from  all  firms  known  to  t^o  uisLnufax:tarer>s.3 


rotTtinrmnanie. 


T  jitafl  intermediates . 


Manurictnrers^  ideittifiaBtioTi 
niiml)ert(  aocordLng  to  list  on 
page  94. 


Total  produolioiL,  1919. 


Quantity. 


BENZENE  COMPOUNDS. 

llalocen: 

( 'hlorohenzene  (mono) 

^  1  >ichlorobenicne 

ni  mnobuuzoiie  (mono) «. 

-Vitro: 

N'itroboixzanc  (oilofinyrt>&ne). 


h\  f>4, 7r,  n,  ua,  isz,  isi. 

7ti,  118,  182 

52 


Nitroch3ornhen£eaic(orthoand  pnra) 

Tv-r)iehloranitrobenzcne 

Dinitrobentene 

DinttnxSilarDboaBease.... 

Amino: 

^ni&nooiL 


16,  24,  27,  £3.  64,  IDi,  112,  113, 
41t),  1M,X,  x,x,x. 

18,  53, 109, 112,  T36,  X 

llii 


Vnilinc  saTt  (and  sx^phsfte). 

Anifinelorrod 

Dimethylaniiinp 

Rthylaniltne  (mono) 

Diettiylaniline 

Rthylbcniylantline 

I>rbeflzyl8nfiine 

Nitm-iodimethvlaniline 

Acetanilfde,  technical 


2-i,  21,  M,  W,  112,  110, 1.V.,  X. . 
13,  58,  f4, «»,  1«,  iSl,  106 


Ifi,  24,  27,  Sa,  64,  fi6.  104,  100, 
112, 113,  151,x,  X.X. 

24.  27,«*..  112, 113 

112 


177,808,406 


4,lK.,-fifl6 
i:»,  WnI 


42,544,017 
2,  r>20,-991 


2,  SHlMftW 
4,428, 7'« 

21,34i,7«6 

l,4t6,W9 


"24,  M,  112 3,  fi-S^.^iM 

31,53,  H2 lft5,M-.' 

31,74,143 aO.OOO 

31.5.3,112 

112 


Vidoe. 


t63,21fl,0?9 


Avorape 

price 

per 

poond. 


623,  R75 

8, 740 


789,117 


548,302 
W7,7«4 

h,  932, 536 

359,290 


P^N'itroa/'^'^tanilidc 

r-thylacetanilide 

OallaaiJida. _ 

M^Wonaaixahie 

nichloroHoHtDf 

ra-Nitraniline 

I>-NitTBailiDe  and  snipbate. 
m-  l*heny  fcynediaminc 


8,  40,  53,  W,  6»J,  68,  92, 112,  X. . . 
«,  81,  Sa,  My  10»,  H2,  116,  186, 

X,  X. 

23,116,136,  X 

112 

112 


592,«».3 
1,W4,125 


.3(v4,091 
797,  IM 


484,966 


1>-I'h2nytenedlaminfi 

Acol-p-pheny  lenpd*amrn  (» . . 

l^tpitSByigiliJaD^ 

l'hen«a» 

llwoylplydne,  sodhna  halt. 


X 

ihi 

S3,  Ift^i,  X 

23,  63,  92,  112,  IKV,  136,  X.  x. . . 
5,  6^  23,  63,  M,  64,  •OU,  312,  IMi, 
lo6,  K,  X. 

10.  (V4, 1 12, 136, 146, 171,  x,x 

23, 112, 116, 136,  X 

112,x 

«2 

112 


«8,fi09 
l.»!0,658 

M)9,7My 

234.  S92 

«2,M*7 


104,322 

l,Wi8,<t27 
■t»17,371> 

103,780 


K.36 


.15 

.07 


.14 

.29 


.24 
.21 

.24 

.25 


1,941.15?'    .55 

3B5.52<i'    1.57 

26,500  ,     .88 


.61 
.41 

.09 


1.52 
1.06 
1.01 

^4S 

1.06 
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Taki.k  4. — Production  of  intrrmcdiatcn  during  19W — Coiitlnned. 


Common  n:irao. 


Manulacturprs'  identificiitiOD 
num N*rs  according  to  list  on 
pejrcM. 


BENZENE  COMrOl^NDS— Cm. 


Sulphonic  acid: 

Rulphanilioa<i<l. 


Motanilic  a.^id 

o-(^hlorometanilic  a<'id 

n-ChloromelaiuIic  acid 

Nitrobenwnesulphonic  acid 

Etiiyll)enKylaniline  sulDhonic  ai-id. 
RthyUx^iizylanilinediRulphoiiic  acid 

Dinitrophenol  Aulphonic  acid 

Dinitrochlorohenzoncsulphonicacid 
Amino-aKO-bcnzene    and   siilpho- 
nate. 
Hydroxy  1: 

Phenol  (C  P.  P.  and  tech.) 

Nilrophenol 

o-Nitrophcnol 

p-  N  i  t  rophenol 

Nitro  sfxliiim  phenolate 

Pin  it  rophenol,  and  sodium  salt 

Nitroaminophenol  1:2:4 

Indophenol 

o-Nitroanisol 

o-Anisidin 

o-Amidophenol 

I)iethyl  m-amidophenol 

p-Amidophenol  and  sulphate 


24,  27,  53,  W,  r.9,  92,  101,  112, 
156,  X,  X. 

.•)3,  54,  M,  112,  X 

13f. 

13»') 

136 

31 

lie 

23 


Total  prodacUaa,  1919. 


Qnantity. 


Pound*. 

1,023,861 

453,137 


Value. 


$243,666 

266,172 


poond 


23 

27,54,fl9.92,112,x. 


15,24,30,41,101,134. 
116 


8,23.116.156 

S,  13.23,53,66, 108, 116, 151, 156. 
53.57 


o- Amidophenol  p-sulphonic  acid . . . 

Nitroamidophenol  su  I  phonic  acid. . 

1>iamidophenol 

N  i  trosophenol 

Nitrophenetol  (orthoand  para) 

Tv-Phcnctidin 

Picric  add 

Ammonium  picrate 

PicTamic  acid 

Rci^orcin  (tech.  and  U.  S.  P.) 

Alcohols: 

Beniy  1  alcohol 

Aldehydes: 

Kenzaldeh  j*de 


Chlorolien«aldehyde 

N  it  rol)Onzaldehyde 

Carboxylic  acids: 

Bentoi  c,tech 

Bontoic,  U.  S.  P 

Ammonium  bentoate 

Sodium  l)entoate 

Nitrobenioic  acid 

o-Amido  benzoic  (anthranilic). 

Acct.  anthranilic  acid 

Salicylic,  tech 

Salicylic,  V.  8.  P 


Amidosalicylic  acid 

Cinnamic  acid 

Ethyl  p-amiuol>eu£oate  (not  me- 
dicinal). 

o-Sulphobcnzoic  and  ammonium 
salt. 

ChlcH'ideof  o-sulpholjcnioicacid  .. . . 
Ketones: 

Tctramethyldiaminol)enzophenone 
(Michler  s  ketone). 
Piphenyls; 

Benzidin  Iwise 

Benzidin  sulphate 

o-Nitrobenzidin  and  sulphate 

Dinitrooxydiphenylamine , 

Dianisidin , 

Diphenylmelhane 

O  ther  benzene  com  pounds: 

Thiocarbuiilide 

Axiianilicacid 

Oxary  Ipheny1ar5>enic  acid 

N  Itrophenolarsen  ic  acid 


13,  53,  64, 112. 
64 


13,  45,  92, 112,  X. 

112, 116,  X 

116 

8.112 


53 

16, 19, 24,  53,  57, 64,  89,  92,  104, 
145,  X. 

23,112 

23 

163 


13,  40,  45,  92, 112,  116,  x. 

53 

109 


82,756 


1,543,659 


18,373 
76,191 


230,771 


130,001 


59,  $47 


155,624 


16,497 
76,464 


65,060 


131, 


1 


128,627 


282,970 


155,973 


82,833 


23 

23 

23,24.53, 112,  X. 
66,  112,  X 


61,65,66,  141,  155,  X,  X 

20,  24,  31,  87,  53,  61,  65,  134, 
141, 155,  X,  X. 

112 

112 


53,61,65,135,155 

20,  53,77, 134, 135, 141,  X. 
51 


20,  76,  77, 135,  X,  X 

X 

109,  136,  150, 168,  X,  X 

136 


23,  24,  53,  104,  109,  134,  x,  X,  X. 
2U,  24,  44,  52,  53,  104,  109,  X, 

X,  X. 

24,92,112 

61,  141,  X -r..... 

X 


SI 


SI 

1.'3,  53,64. 


5,  23, 31,  53, 66, 112, 116,  X. 

3,  23.  31,  53, 112,  X,  X 

6K,  116 

116 


53,  112, 116. 
112 


112, 113,  134,  X,  X,  X 

loa.. 

47, 103,x 

47,103,x 


150.458 
96,397 

15,678 

518,634 


21,212 
699,108 


610, 150 
"22,"976' 


3.467,a'>5 
2,619,726 

37.769 
2,502 


2M,a>7 


1,0M,922 
234,707 


107,441 


2,268,375 


6,944 
3,341 


130.388 
402,491 

33,770 

403,109 


46.55ft 
534,832 


536,194 
"9»*ed2' 


1.009.462 
918,832 

44,144 
10,305 


4S8,553 


224, 


4SK,114 


f»Q2,575 


117,288 
147,1 — 
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Table  4. — Production  of  intermediates  during  19 J 9 — Continued. 


roromon  namo. 


TOLUENE  COMPOUNDS. 

Halocen: 

Chlorotohienp 

Benzylchlorido 

Benzalchloride 

Benzoylchloride 

Nitro: 

Nitrotoluene 

o-Nitrotoluenc 

m-NitrotoIuene 

Tv-Nitrotoluenc 

ninitrotoluene 

Chloronitrotoluene 

Amino: 

Toluidinc 

o-Toluidine 

p-Toluidine 

Methylorthotoluidine 

o-Chlor  p-toluidine 

o-Acetotoliiidine 

p-AretotoIuidine 

o  and  p-Nitrotoliiidinc 

m-Nitroparatohudinc 

m-Tohiylcncdiamine 

Tolidmc 

ToHdine  sulphate 

Tu] phonic  acid: 

o-Chlorotoluene  sodium  sulphonate 

p-Nitrotoluene  siiJphanic  acid 

o-Toluidine  siilphonic  acid 

p-Toluidine  sulphonic  acid 

o^^hloro  p-toluidine  m-di(?ul phonic 
acid. 

Tttluylenediamine  sulphonic  acid. . . 

o-ToIuene  suli^iochlaride 

p-Toluene  sulphochloride 

o-Toluene  sulphamide. 


ManuDacturers'  identiflcation 
mxmbers  accordiog  to  list  on 
page  94. 


112. 


20,23,31,61,65,134,141,155. 

61,65. 141, X 

61,65 


JKToluene  sulphamide. 
ro 


Hydroxyl; 

Refined  cresol 

Creosote  oil  (cootaining  morp  than 
5  per  cent  tar  acids). 
St  indues: 

ninitrostilbene  disnlphonic 

Diamidostilbene  disniphonic  acid . . 
<^Uher  toluene  compounds: 

Amino-aso-toluol 

Hydrazotolnol 

l>ehydrothio-para-toluidine    .<>iiN 
phonic  acid. 

XYLENE  COMPOINDS. 


Nitroxylol 

Xylidine 

Xylidlne  salts 

Dehydrothio  m-xylidinel)a«e. 
Cumidine 


NAPHTHALENE  CCJMPOTND.S. 

Naphthalene,  solidifying  79*  r.  i>rn)H>ve 

(refined,  flake). 
Halogen: 

^.    (^oronaiAtha'enc 

Nltro: 

Nitronaphihalene 

Dinitronaphthalene 

Amixto:  . 

a-Naphthylanvne 

Phenylalnbanapbthy  lamine 

h-NMhtnylamuie,  crude 

Ethylbetanaphthylamlne 


31,. V3, 54, 62, 112, 116, 147,  x,x 

53,112,116,x 

53,69 

31, 53, 62, 112, 116, 147,  X 

31 ,  53, 54, 64, 69, 1 12, 1 16,  X. . . : 
X 


Total  production,  1919. 


Quantity. 


Pounds. 


720,953 


Value. 


Average 
prioe 

pound. 


$166,182 


6,211,775 
],:i60,599 


1,263,056 
746,266 


31, 53, 112, 147,  x.x 

53, 66, 112, 116,1 47,  X... 
53,62,66, 112, 116, 147,  x 


92 


X 

136 

136,x 

147,x 

53,136,x,x 

31,53,.'>4,6l.60,112,n6. 

.'•3. 0^,112, 116,  X 

116 


^06,210 
1,002.9(^2 

575;  Ml 


1,049,522 
312,416 


704,750 
264,398 


309,894 
:^,  020 
600,267 


.•»K.4.M 
439,544 
143,012 


109 

.'»3. 112,  X. 

69 

l,x 

X 


210,307 
504,063 

264,861 


32, 33s 


112 

26,  109.... 
26,  109,  X. 
26.  109,  X. 
26,109..-. 


58,932 


29,464 


6»148 


116. 

X... 


112 

112,  X,  X. 


64.69,x... 
112 

I'*,  <^,  X,  X 


27.  112.  x.x 

5,  24,27,53,  112,  147,  x,x. 
24, x 

6H.X 

Il2,x 


l.'VjSO,  53,91,97,  134,  164. 


39. 


15,  53, 116,  z. 
112 


15,53, 116,  X 

23,53 

53, 124,  X.... 
X 


5,021 
4,836 


293,219 
3S6,635 


17,625,235 


2,774,516 


1,552,828 
99,697 


19,082 
7,871 


53,449 
206,797 


1,160,815 


368,500 


632,587 
'i67,'596" 


SO.  23 


.17 
.23 


.56 
.35 


.38 

.50 

1.04 


3.60 
1.15 
1.86 


.91 


.10 


3.80 
L63 


.18 
.53 


.07 


.41 


l.( 
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Tabij<:  4. — Production  of  hitcrmcdiiUcs  during  J910 — Continued. 


Comrafri  name. 


N'JLrHTHAI«SKE    COMPOiJNDS— 
Continued. 

(Kher  mphthols: 

Amidonaphtho!     sulphonic     acid 

1:2:4. 
Anzidonaphthol    sn^pluniic    acid 

2£:6  (gamma  acid). 
Arnddanaphthol  disulplumic  acid 

1:8:2:4  ( Chicago  add). 
Amidona^tbol  disuJphanie  acid 

l.-&3.<6<Hacid). 
Chlorimaphthol  disulplumic  acid 

I.&3.-6  (dilar  H  acid). 
DiaBooaphthol  aulplumic  acid  1:2:4. 
Nltrodiaso     aaphlliol     sulphonic 

acid  8:1:2:4. 
Carbox  vlic  acidfi: 

Hydroxy  naphthoic  acid  2-3. 

Other  naphthalene  compound.^ 

Ph^ialic  anhydride 

Phlhalamide : 

o-Cresolphthalein 

o-Cposolsulphophthalein 

Dlbromcceaolsuhdionhthalein 

Difaroansulphopiatfaajain. . 

Tetrabromphenalsulphophthalcin. . 
Tbymolsulphophthakin 

ANTHRACENE  COMPOUNDS, 

.VnthrooQoc,  parity  of  25  per  cent  or 

more. 
.Inthraotiinonos: 

Anttiraquinonie 

Dinitroftnt.hrauninfmp 

Betaaminoaatnraquinone 


Manu^toTPrs'  identification 
numhers  according  to  list  on 
pai^cM. 


Total  production,  191$. 


Quantity. 


Value. 


AnthraouinoBO  2  sodium  sulphon- 

ate(ail vex  salt). 

.\nthniquinonedLSulphonato  1 :5 

Anthraquinooe  disalphoaicacid  2:7. 
Dihydroxy  anUnaqainoBfl  l:d  an- 

thrarHfio^ 

Nitrosullocmthrarufin 

Bcnzanthrone 

<^hlorobeacanlhFone .> 


Average 

piice 

per 

pound. 


23,  27,  53,  54,  C4,  92,  112,  136, 

152,  X,  X,  X. 
6,53,92,112,116 


Pounds. 

Kt7^384 

135,025 


53,116. 


53,  6i,  105,  lOS,  112,  116,  152, 

1A%  X,  X,  X. 
112 


iW7,36e 


3,837,534 


5,0Sl,463 


I 


23«Q2,  112. 
23 


41fi,atf 


417.  SI 5 


2.3,66,109,  162, 16S,  X 

150,  Jt 

81 

SI 

81 

HI 


29*),  677 


290,08: 


11,  15,  91, 112,  X 1.3^1. »J4 

:2:)j,2«J 


CARBAZOL  COMPOUNDS, 
t'arbaxol,  purity  df  25  per  cent  or  more. 


K 11  other  ihtermodiates 


112. 
53.. 
53.. 


23, 112, 116,  X,  X 


•c).  f;7 


4.ao 


1.32 


1.00 


.99 


CHEMICALS  FOK  SALE  FOR  RESEARCH  AND  EXPERIMENTAL  PURPOSES. 


Total. 


57,153. 
57 


57, 


BENZENE  COMPOUNDS. 

Halofcm: 

lodobenzenc 

o-Dif9ilon)'benrenc 

Amino  and  related  deri%'ativcs: 

Aniline  redistilled 

p-Bromcaniline 

p-ChloroanJline 

o-Chloroanliine 

P-Bnnnoanilino  hydrochloride.. . . 

Dichloroaniline  2:4 

Methylanilinc 

p-Bromoacetanllide 

Hothyiaootanilide 

P-Nitroetbylaoetanlllde '  57 

ly-.KmlnodunethylanllJnc      hydro-  I 
dtloride 57 

Benzybmlne '  i»j 

Phenylhvdratlne 57-06-x. 


57-153. 
153.... 

57 

57 

57 

57 

57 


Pounds, 
2,291 


«2:{.3:w 


SIO.H 
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Tabi.k  4. — Production  of  intermediates  during  1919 — Continued. 


Name. 


Manafarturers*  identiilcation 
numbers  according  to  list 
on  page  94. 


BENZENE  COMPOUNDS— Con. 

Other  benzene  romponnds— Ccmtinued. 

Phthalimide..:. 

Benzonitrile 

Benzyl  cyanide 

Phenyl  isocyanate 

Thiophenol 

Potassium  hydrogen  phthalol 

Quinone 

l^loroanll 

Quinhydrone 

a-Benzil^oxtme 


Ethylphenvl  acetate . 
DiphenylpipeiBdne . 


niphenylpiperadne  hydrochloride 
p-  Dimethy  wmtnoasobenzene . 


TOLUENE  COMPOUNDS. 

Halogen: 

o-Bromotolnene 

p-Bromotoluene 

o>Iodoto]ucne 

Amino: 

Aeety]  p-toluidine. .- 

Benzoyl  o-toluidine 

Solphonle  add: 

Amlnotoluene  siilphonlc  add  4:2. .. 

p-Tohienesulphonyl  hydrochloride . 

Phenyl  p-toluenesulphonate. 

p-Tomenesulphonylaniline 

p*To]uene8ulphoDyl  methylaniline. 
Hydroxyl: 

o-Cresol  p-tohienesulfonate 


57.. 
57-. 
57.. 
153. 
153. 
57.. 
57.. 
hi., 
bl.. 
57., 
153. 
57.. 
57.. 
57., 


153. 
153. 
153. 


57. 
57. 

57. 
57. 
57. 
57. 
57. 


o-Creeol  methyl  ether. 
Butyl  o-cresoletho'. 


p-Tniocresol.. 
XYLENE  COMPOUNDS. 


o-Xylene. 
m-Xylene. 


P-Xylene.. 

o-Xylene  sodium  snlphonate. 
p-Xvlene  sodium  sali^oiiate 
Mesitylene 


NAPHTHALENE  COMPOUNDS. 

Halogen: 

Alpba  bromonaphthalene 

Benzoyl  a-naphthylamine 

Hydroxyl: 

Nitroeo  b-naphthoL 


QUINOLINE  COMPOUNDS. 


Quinoline 

Qainohne  ethiodide . . , 

Qninaktine. 

b-NaphthaquinakiiiDe . 


57 

:>1 

57 

57, 1.53. 


57.. 
57.. 
57.. 
57.. 
57.. 
153. 


57,  X, 
57..., 


57,  X, 


57 

57 

57,153. 

57..... 


Total  production,  1919. 


Quantity. 


Value. 


Aver- 
age 

price 

per 

pound. 


CEKSUS  OF  DV£S  AlTD  COAL-TAB  CHEMICALS. 


27 


Table  5. — Production  of  intermedUttefi,  J918  and  1919 — Contlnueil- 


Natzui. 


NvrFTTHALENE  COMPOUNDS. 

Napbthalenr,    soIldir>'ing  T9*   C.  or 

above  (rollaed,  flake) 

Xltro: 

Nitraiu4)hthakae,. 

Amino: 

a-Xaphtbykmine 

b-Xaphthvlaxnlne,  cnide 

Nn  I  phonic  acids: 

StiIpho(alpha)ainiDO  campoimds— 
Naphtbylaminc  sulpnonic  1:4 

( Naphthionic) 

llydrowl: 

Alpha  naphthol  compoands — 

a-NapbUiol 

Alpha    naphthol    sulphooic 
acids— 
Naphthol   sulphoDio   1:4 
(Neville  &  Winthora). . , 
Beta  naphthol  com  pounds— 
b- Naphthol,  tech 


Production,  1918. 


i 'reduction,  1910. 


Quantity. 


Beta     napnthol      sulphonic 
acids — 
Naphthol  sulphonic  2:6  o  . . 
Naphthol       diMilphonic 

2:3.*6  (R  acid) 

Ojhcrnaphthols: 

Amido  naphthol  sulpbfloic  acid 

1:2:1 

Amido  napbttaol  difmlptiatilo  add 

l:8i3:67H«Cid)« 

<  Kher  naphthalene  compounds: 

PhthaUc  anhydride 


ANTHRACENE  COMPOUNDS. 

Anthracene,  purity  of  25  per  cent  or 
more 


Pouni$. 
28^JU2,lfi5 

4,340,(09 

2,«71«601 
31,317 


1,402.261 
136.723 

340,074 
5,117,683 

169,383 
712,033 

100,999 

2.883,228 

227,414 

2of5d2 


Value. 


S2|  102,613 

1^439,052 

1,327,740 
45,747 

959,291 
102.032 

421.589 
3,009,773 

127,603 
572,401 

210,478 

4,879,351 

648,650 

80.679 


Price 

per 

pound. 


I 


$0.08 

.33 

.50 
1.46 

.66 
.75 

1.24 
.59 

.76 
.80 

1.84 
1.00 
Z85 

.30 


Quantity. 

Value. 

Pounds. 
17,625,236 

11,160,815 

2,774,516 

368^500 

1,.V.2,828 
09.507 

a32.587 
167, 5»^  j 

1 

2,0J8,189 

l,2:r,.7:2 

Price 

per 

I)ouad. 


135, 02o  '        i:iG,s;:3 


314,449  ,        629,8.57 


4,835,778 


146,  HI 


2,365,8.V1 


102.975  ' 


1,008,007  1       721.3a 


837,384  j        S08,89j 
3,837,534       5,081,460 


290,077 


290,037 


1.381,944  I        233,977 


:).066 

.133 

.407 
1.083 

.•.15 
1. 013 

1.829 
.  188 

.705 
.716 

.  Jno 
.997 

.216 


a  1918  figures  include  naphthol  MiIphoQic2:S. 
IXTERMEDIATES  USED  IX  DYWNO  AND  PRINTING. 

In  many  cases  the  last  chemical  step  in  the  manufacture  of  dyes 
can  Ih5  advantageously  performed  on  or  within  the  fiber  to  be  dyed 
rather  than  in  a  dye  factory.  In  this  way  an  insoluble  dye  can  be  pre- 
cipitated within  the  fiber,  and  thus  secure  a  high  degree  of  fastnes.s. 
As  a  consequence,  textile  mills  and  other  dye  consumens  have  ]yeen 
purchasers  of  intermediates.  The  (merman  dye  makers  made  a  prac- 
tice of  selling  intermediates  for  this  purpose  to  textile  mills  under 
special  trade  names  designed  to  conceal  the  chemical  nature  of  the 
product.  German  firms  were  thus  enabled  in  many  cases  to  charge 
l)rices  to  the  consumers  above  the  market  prices  of  the  intermediates 
when  sold  under  their  true  chemical  names. 

In  Table  6  are  given  the  trade  names  under  which  these  products 
were  sold  by  German  firms  before  the  war,  with  the  corresponding 
scientific  chemical  names,  the  imports  (when  available)  during  the 
fiscal  year  1914*  and  the  American  production  during  1919.    The 

*  Norton,  Thomas  H. :  "Artificial  Dyes  tuffs  Used  in  the  United  States,**  Dept.  of  Oom< 
merce,  Sp.  Agents  Series.  No.  121 ;  and  Pickrell,  Dr.  B.  R. : "  Chemicals  and  Allied  Products 
Used  in  the  United  States,"  Dent,  of  Commerce,  Misc.  Series  No.  82. 
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identification,  of  conrse,  can  not  bo  guaranteed  since  it  has  not  been 
}H>ssible  to  make  a  critical  laboratory  examination  of  authentic 
samples.  It  is  based  upon  a  careful  search  of  the  scientific  an*l 
technical  literature  and  correspondence  or  consultation  with  a  num- 
ber of  experts  in  this  field.  It  is  especially  interesting  to  note  the 
extent  to  which  these  needs  are  being  met  by  American  manufac- 
turers of  intermediates.  It  is  hoped  that  the  publication  of  thii 
information  will  enable  American  consumers  to  purchase  these  ma- 
terials under  their  own  proper  names  at  more  reasonable  prices,  an*! 
will  also  help  American  intermediate  makers  to  supply  those  not  yet 
made  in  the  United  States. 

Tahlk  C. — fiitrrniefUHtes  used  in  dyeing  and  printing. 


Trarif  name. 


rhemic.il  name. 


1.  BENZEXE  DERIVATIVKS. 


Developer  J 
Yellow   developer 
salt  VII 


Imports, 

1914 
(Norton- 
Pickrcll). 


Para 

Aropen  red 

Arophorred  PN 

Benzonitriol 

P-nitraniline.  extra  paste 
N. 

NitrarolC 

Nitrc^minerei! 


P;irazo!  F.  B. 


ParanitraniliDe !{  ^JJi;^^ 

p-nitrodia£0  benieno ' 

p-Ditrodiazo  with  stabilizer! 

r...do ( 

do ' 


United 

States 

production, 

1919. 


1  1.543,659 
1156,624 

» 96,^97 

1402,491 

M, 310, 658 

>1, 388, 627 


yDevelopiiig  direct  d 


do 1 

Nitrosamiiie  is  the  sodium 
compound  of  diazotized 

nilraniline. 


Reserve  salt  O. 


A -«,»v, ^w^^^^^  \/ V  JMeta-nit raniiine \i 

A zophororanpr  MN | j, j^^ compound  of  ahme.  \ 

m-Nifro>)enzene  3^rrpboiiic|. 
acid. 

Aniline '. 

A  symmetrical  dial kj'lated  L 
d/  -  p  -  amidoazo-benzene 
or  amido-chrysoidine. 

VAmldodiphenylfimine 

P-amido<lipheiiyIamine. . . 
F-amldodiphenylamine  in 
aniline. 


Azofol  C,  or  Prnffif  ice 

black. 

I>eveloper  A.  D.,  fast  blue 

doveloitor  A.  I). 
r)iphenyi.  block  base 


J  o,  :>27 
11.037 


{ 


»  100 
$39 


168,600 
1104,322 

(■) 

/>24,345,786 
\I5,932,536 


Uses. 


vr>:. 


! 


Do. 

For  para  reds  and 
developer. 


Insoluble  azo  djcs. 


Pipben yl  black  oil  D.  O . . 

Developer  H 

Developer  C  lor  brown,  ' 
Dye  salt  V.  j 

Oxaminedev.  N.  X | 

"  I'aramine,''    I'araminc 
Extra,  B.  A.  S.  F. 

Diamine  B.  B 

Nerogene  D 


Developer  N.  B 

Solvenol,   Solution   Salt 
B,  Solvenol  O,  Algosol. 
Fuvcamine  G 


II.  TCLIENE  DERIVATIVES. 


M-phenylenediamine /    '  $14  ^4^ 

I 


»  11,088 
13,414 


jjp-pbenyloncdiamine. . 

A  chlorinated  diamine jV 

Chloro-ni-phenylenedia-'l 
mine.  i) 

^•""-"-""Oin teas*" 


So<11iim-saltof])enzyl  sul- 

nban  lie  acid. 
M-aminopbenol 


or 


*  4,000 


i 


> 133,355 
$25,583 


}• 


1439,544 
Sfi04,063 
1609,789 
t617,379 
1234,332 
1568,396 


Insoluble  aao  colors. 
/Insoluble  axo  blade. 


joxidation  black. 

Insoluble  aao  dpes. 
Gives  black  on  b-Raf- 
thol  prepared  goods. 

Developing  direct  co3ct^. 

For  oxidation  black. 
Do. 


Developliig  direct  colors. 


700 
966 


Oxidation  brown. 

JDeveloping  direct  colr<! 

Do. 
SUk  printing. 

Oxidation  brown. 


} 


*I804'063  jl^C^^I^'P^  ^^'^^  ^y^' 


1  Pounds. 

'  Produced  during  1919,  but  figures  not  publlshai'le. 

*  PoundK,  estimated. 
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Table  6. — Intertmjdiatcs  itscd  in  dyeing  and  printing — Continued. 


Trade  name. 


II.    TOLUZENE  DBRIVA' 

TTVEs — continued. 


Rcsen-e  salt  W i 

Nitrotolnidine  Q 


Base  HR,   pigment  i^st 
red  base  HL 


Fast  red  O  base 

ITolto  fast  red  hose  H  L . . . 
Lithol  last  scarlet  RW 
l«a«!e. 


Nttrosamme  Rose  B  X: 
Azorosa  N  A,  Nltroanl- 
«idine  A;  Tuscalin  red 
base. 

Azophor  Rose  A,  Naph- 
thol  Ro6a. 

TiL<!calinQcange  base  Q . . . 

Clilaranisidine  salt  M,  or 
chloranisidine  P. 

AiAphorrose  A 

Blue  red  O 


c^hemical  name. 


I^ara  toIuJdine , 

p-Nitro>to]ucne  suJphonic 
acid. 


m-Nitro  para  tohiidlne. 


o-Nitro  p-toluidlne. 


p-Nitro  o-toluidine . 
p-Nitro-o-anisidine . 


Imports, 

1914 
(Norton- 
Plckrell). 


1. 


124,686 
S4,764 


United 

SUtfs 

production 

1919. 


{ 


1  10,513 
S4,200 


•65,647 
117,814 


diazo  compound  of  above. 


3  2,000 


m-Nitr&o-anisidine. 
p-Chlor-m-anisidine . 


Stabilized  diaxo-o-anisd. 
o-Nitro-p-phenetidine. . . 


■••«•■"""'"' ;{     n'"ta 

A ,rn>w.r  Ki.,«  n  I/Tetraio  dianlsol  with  sta-  \f     » 10,656 

*/ophorhhieP ij    Ijiljj^j  I       ^»217 

<  ^rt  a  mi  n I  o-Dianisid  in , 


HI.  XYLFNK  I»ERrV.\TlVr.S. 


»  Xylidine.. 
Cuihidinc. 


J\, 


NAPHTHALENE  DE- 
RIVATIVES, 

Maroon  developer Alpha-naphthol \i 


imc^n  /i»«f »i^.w..  7 A Ipha-naphthol    p  -  s  u  1  •  -.l 

«m.son  developer \    phonic  acid.  If" 


121,836 
12,657 
» 6,617 
11,169 


U03,317 
153,600 


1  developer  A  (Sodium 
'^alt)  for  red  or  Dye 
valt  II. 

NaphihoiD 

Naphthol  AS.... 

Naphthol  AC 


Bhading     salt,     "Mono 

acid.'^    "Facid." 
Naphthol  R 


B -naphthol  DC. 


I^veloper  E8. 


JB-n 


aohthol  jP  1.233,458 

*P"^"**' |\    $112,007 


B-oxy-naphthofcacid /       |J'^ 

B-oxy-naphthoic  anilide. . .  •{       |  j '  ^^ 

B-oxy-naphthoic    tduide 

or  aniside,    phenetide, 

xylldo. 
B-naphtholsulphanicacid  I     1 21,253 

F  (5:7).                               \       $5;  563 
B-naphthol  90  per  cent  1 

ana- B>naph thol  mono-  1 

sulpbonic  acid  F.            ' 
Molecular      mixture— B-  ' 

naphthol,  B-oxy-naph- 

thoie  acid,  B-naphtnol 

solplio  acid  E,  or  dioxy- 

napbthalin  2:3. 2:6,  or  2:7. 
2:3    dioxy-naphthaleDe- 

BotpboQ  fc  add 


»  575,841 

1600,267 

» 32,338 

129,464 


15S,454\ 
1201,307/ 


»24,125\ 
14,825/ 

(«) 


11,084,922 

11.370,393 

1806,210 

1309,894 


}■ 


•107,441 


1  386,635 

1206,797 

1 16,910 

136,226 


1135,075 
$136,937 
1344,449 
1629,857 

14,825,668 
12,356,230 


{ 


}        ^'^ 


123,156 
151,181 


t^ses. 


jlnsoliible  azo  colors. 


Do. 

Do. 
Do. 

Do. 


Do. 
With  B-naphthd  gives 

scarlet  red. 
Insoluble  aso  dyes. 
For   shading    para   red 

(bluish)  shades. 

jlnsoluble  aso  colors. 
Do. 


[Insoluble  azo  colors,  with 
copper  salts  to  giye 
blue. 

Oxidation  red  brown. 


jlnsoluble  azo  colors. 
}       Da 


Developer  O. \Ainidoiianhtbol  snlphonic  J 

»ta«develo«»AN.-......»f   add(]:£4r).  \ 

«£S2^_  .^!?!?: ; : hurcso  B-naphthol 


» 1.153 
$44;^ 


I'andnrot. '..'.'.'.'.'.'.  (Naphthalene  trisulphonic  ' 

1     add.  i 


i 


1837,384 

>t«»,W4 

>  24, 777 

|U,S77 

(•) 


Developing  direct  dyes. 


Para  red. 

Insoluble  aso  dyes. 
Do. 

{JFor  para  reds. 
Para  red  bluish  shade. 

Insoluble  azo  dyes. 


Developing  direct  colors. 
JDeveloping  direct  dyes. 


Organic  stabilizer  in  pro- 
dnctiOD  of  pan  redis. 


*  Pounds. 

*  Actual  production  during  1919  but  figures  not  puMishalJe. 
I  Estimated  pounds. 


•"Dianisidin." 
» 1:3:4. 
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Taw  k  G. — Jutcruictliatct  used  in  diteinii  and  printlHg — CVutiiiuetL 


'I'r.ulo  nuim- 


IV.    N'APTHAI.ENE    I>F- 
KIVATIVKS       f.ntd. 

Amid«iBiphtholTt  I>aiKl 
3  B. 


Naphthylamin 


CWmical 


Axnidft   iiupbthol   l:r>  or 
1:7- 


Imports, 

1914 
(Xorfeon- 
Plckrclli. 


Unilod 

States 

praduction, 

1919. 


I'ses. 


■| 


(A  napfathylaxniry? 
"Sulphate*' 

n  naphthylamlno '|     *g» 


\      S10.Q20 
/  »610 

\  S318 


4(H 


U,5tt,82H 
*    t««2,riK7 

M«7.5W 


1 
I 

J  Tn.toluble  axo  d]rv&. 
Mnsolal>l0 : 


tvelofHr    n    for    lior-  []  i  i  oco    f  iiin  K 

deaux  clarrt    «l-v.    H.  »lK«hvi  !i  naphthvhimin*'..         .V'^Sa  i  «~i«  JlVtrUiplnif  diwrt  tj». 


r>o. 


I 


V.   MISCELLANKors. 


Hn. 


Nlgbrophor,  n.  A.  S.  r..!  Sodium,   salt    of  p-niiro  i '  IttwhildeaituMart 

Iwiirt-no,    5    sulpho,    1  ' 

amidn,  8  naphthol  azo,  ' 

2I>  dichlobcnzcnc.           i                   j 
l:Sn3phthj1«idiamm«'4-    ' :  In^clir*»fc»:.rn 

siilpnonio  n'.'id  and  ac»*-  ; 

tone. 
Mixture cfi.etmwvdiaiiiJJol  • 

with  othpr  diaso  com-  ,  i  | 

pmmdfl  Its  m-nitrjnllin,  :  , 

etc.  I 

.Vmi'lon-iplitLtJethfer '  D(»vi'lu|>  iv  ■lin»--'f  dnrx. 

Phenyl rwthylpyrarolone'/       *  ^^  :} ^• 

Formaldehyde  rondon^i  j •  I>cvcJ«»piiiij  ^lirr.  t  colon 

pnndo  t©lnidiTK».  | 

Thodvo-Vestjvim- (     ^V-'^^-^  '     VJ}?'*??  ' 

Para  hnnv n  s  •  It  R |  Th4>  d  v .-  ( 'h r y.^. .i. liiu- ' • .   .  j    ^  ^^^^-  ';!*!;        '^'^^J-  ^  ■ 

'  nmicMn  I  phenyl  lion/yl-    

I      arum  ji'ium  'hloride 
!      Cdt  hrr    alky  I     or    acyl 
^rotip'^  ma  y  l>r  uv^d  >. 
Pirtoi-'ilpnonnte  1.    C:v     ""      . 


Nigro^Tcn 

A«mphnT  l»b'.rk  5^ 


Naphthyiamiuf  ft  be 

Developer  Z 

PoHdocen 


Pam  "brown  sxll  <i 

Para  l)nj\v 
I  (Mu'utrftp 


l.iM-.df  rop  \\ 

I'   •.  >>  -r.T'  :|:  \\  .. 

F:.n.-.li'-CI  .... 
!!''drfvnIpbiN*  CI 

Anthr  Kj.iiin  r:c   . . 
T  niMXVTibonoI  K 


l>iJ!U'>hy|ph«'nyl  U-n/yl- 
:irnin<tiii>:iu  (sult>hat«-) 
di«!iiIf)!ionirafid.rasalt. 

LciU'OtroM  \V  and  roniral- 
ilrC. 

I.fjrotrop  W  r;n  !  liydr»- 
sulphi«<»  >.  r. 

Lp;in»frtip  \V  j-ni  >ivdr.:l- 
i'o  A. 


I>-Tiitninilin' . 


hi  IiK'<»''i  ■  f:  ir  .'■•irip'ir- 
iDr. 


1»  -. 


T;uinin  an  J  resnrfjn. 


Niir-.-c' M  .V»  ,>,.r  .•..:!!      .Niift-w  'limothyl  ;inilint* 

twdrfX'hloridi' 


I.-:  'i  "-I 


\iirr»-  inthr;»(|iiin'jn' 
{)hu:ii''  :".'id. 


\     ?CV>4.0in    1     •^■i'it.n. 


Organic  oxidirln^  ../et! 
for  |>roveutine  iht  r^ 
dnrtion  of  rat  dyr^te 
the  krfT. 


'  T..iin.l. 


i»vi>  \Ni»  MiHii:  MNisntj)  iinMiirT.'^. 

J lifrnihirfnr):. — Tlu'  liiiislKMl  pnMlnrts  of  the  <*oal-tar  chemical  in- 
(liistr\  :tn'  iniiny  ami  diverse.  Tliey  include  (1)  dyes,  (2)  cokw 
lakes.  (.*i)  pliolopT.'iplii'-  cheinicaLs  (develoix»rs),  (4)  imMlicinals. 
(5)    flavors.   (C)    [HTfinno  materials,   (7)   synthetic  phenolic  n»sin^. 


CENSUS  OF  DYES  AND  COAL-TAB  (CHEMICALS.  31 

(S)  syntlietic  tanning  materials,  and  (d)  explosives.    There  are  many 
other  substances  belonging  to  all  of  these  classes  (except  the  synthetic 
resins  and  synthetic  tanning  materials)  tliat  are  not  derived  from 
M>al  tar  and  that  do  not  need  to  be  c^onsidered  for  the  present  purpose. 
A  few  minor  uses  of  coal-tar  products  hardly  deserve  separates 
classification  for  the  present  purpose.    For  example,  sodium  benzoate 
and  sodium  salicylate  are  used  as  food  preservatives  as  well  as  for 
strictly  medicinal  purposes^  but  these  uses  are  so  closely  allied  that 
it  does  not  seem  proper  to  set  up  a  separate  class  of  food  preservatives. 
Many  dyes  and  lakes  are  used  as  inks  or  ink  powders,  either  pui'e 
or  mixed  with  gum  or  other  vehicle.    A  separate  classification  would 
tlierefore  result  in  the  overlapping  of  tlie  two  classes  of  products. 
Some  coal-tar  chemicals,  usually-  and  properly  classified  as  inter- 
mediates, are  used  for  accelerating  the  vulcanization  of  rubber,  the 
most  important  being  aniline,  thiocarbanilide,  phenylenediamine,  and 
nitrosodimethylaniline.     As  the  substances   used  for  this  purpose 
belong  to  the  class  of  intermediates  and  are  so  classified  in  the  tariff 
law,  it  seems  inadvisable  to  set  up  another  class  of  finished  products. 
The  technical  and  generic  relationship  of  these  different  classes  is 
v-xceedingly  close.    To  a  large  extent  they  use  the  same  intermediates. 
Phenol  enters  into  the  manufacture  of  scmie  representatives  of  each  of 
the  nine  classes  of  finished  products.    Aniline  is  used  for  making  dyes, 
lakes,  medicinals,  photographic  chemicals,  and  explosives.    Numerous 
other  examples  showing  this  close  relationship  could  be  cited. 

In  previous  reports*  the  commission  has  pointed  out  the  clo^e 
relation  of  dyes  to  explosives  and  poison  gases  and  the  ease  with 
which  a  dye  factory  can  be  converted  into  an  explosive  or  poison- 
irus  plant  in  an  emergency.  Since  the  signing  of  the  armistice  cer- 
tain plants  in  the  United  States  which  were  erected  for  the  manu- 
taoture  of  explosives  have  been  used  for  the  manufacture  of  inter- 
mediates and  dves. 

A  close  relation  also  exists  between  the  dye  industry  and  the 
manufacture  of  flavors,  perfume  materials,  photographic  chemicals, 
and  color  lakes.  A  well-rounded  and  matured  dye  industry  would 
inevitably  be  accompanied  by  these  smaller  offshoots,  which  in  many 
cases  would  furnish  an  outlet  for  by-products  obtained  in  making 
the  intermediates  needed  for  the  dye  industry.  The  syntlietic 
I)henolic  resin  industry  and  the  syntlietic  tanning  material  industry 
are  not  so  closely  related  to  the  dye  industry  as  are  the  other  cases 
<  ited.  They  are  dependent  chiefly  upon  phenol  and  formaldehyde, 
iind  therefore  furnish  an  outlet  in  times  of  peace  for  the  material, 
phenol,  which  is  of  such  vital  military  importame. 

^CensuB  cf  I>yoi  and  Coal-Tor  nM»mic«ls.  lOlR:  pp.  :\Ct  :  nd  ns. 


.\ 
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In  general,  the  products  derived  from  coal  tar  arc  treated  alik^ 
•in  the  tariff  a<'t  of  September  8,  1916.  There  are,  however,  excep- 
tions to  tliis  ^neralization  which  the  commission  has  pointed  out 
in  previous  reports.* 

Table  7  shows  in  as  preat  detail  as  is  permissible,  without  revealing 
the  output  of  single  firms,  the  i>roduction  of  finished  coal-tar  pro^l- 
ucts  during  1919.  Table  8  compares  the  production  in  1918  and  1919 
of  }>roducts  for  which  output  could  be  published.  The  outstanding 
developments  in  the  various  classes  of  dyes  and  other  finished  coil- 
tar  products  is  discussed  in  detail  beginning  on  pago  43. 

Tabu:  7. — Production  of  finished  vouUtar  produvU  during  1919. 


IThc  number  in  the  first  column  idcntiflos  the  dvo  according;  to  thp  1914  edition  of  the  SdinlU  toldr*. 
The  sfcond  column  gives  the  comm<ui  name  ci  the  dye.  Tlie  nambera  in  the  third  <*^'nnn  icfer  taite 
numhorcd  alphabetical  list  of  manufocturers  printed  on  p.  04.    An  x  siimifles  that  the  eonvspodfav 

Eroduct  was  made  by  a  manufacturer  who  did  not  coiLsent  to  the  publioatioo  of  bis  Identlfleatiaa  aaB* 
(T  in  oonnectioQ  therewith.  Blanlcs  in  the  fourth  and  fifth  columns  indicate  that  there  was  aetnd 
production  durinn:  I9itf .  but  that  the  ftKiires  can  not  be  publislied  without  revealinir  InformatioB  ta  wpri 
to  the  output  of  individual  firms.    The  figures  thus  concealed  are,  however,  included  in  the  teteC] 


fkhuiti 
No. 


('orninon  name. 


Manuracturers'  identifica- 
tion numbers. 


Total     finisht-d     coal-tar 
products 


s 


il 


I'.i 


A 
'M 
^\ 

M\ 
M 

:\^ 

M) 
41 
A2 
4>» 

.'.7 


MTR<'"^<)    F'VfS. 

N:tI'lltll(»I  KTMU 

\ITR<»    !•%  K»«-. 


ToUI  production,  1919. 


Quantity. 


Vahx. 


Pound», 
82,532,300  ^84,585,544 


.',.')  t,  ti«') • I 

r         '  '  I 


3-4,tMf> 


aswi 


Picric  Acu\ 

x 

Naf'hlhol  mIIow 

f^.,  77     ^ 

F'irmfiit  cliJurini' 

.\ 

K<^,1J1  I        117,172 


I 


I>in<"t  \«'ll«>w  R 

rMorahiino  onui;'*'  « : 

Tirff;i/ln«' 

4/n    |.>  }  s. 

Pirmrnt  fast  mMhw  «... . 

Spirit  yellow. 

Hiitter  vt'llow 

(  hrysoiiliiw  ^    . . . 
rhrvs<»i<lino  H.. . 

Sinranl 

Croct'ino  or.iiu  ••.. . 

<  ►r;mr»»  < ; 

P(in(*i'.'\ii «: 

i"hr()inofrfi|n'  2  U  .     ... 
Fa»-t  ,\v'it\  fiich>iiiii'  It. 
Arnidon.iphtho]  n-*!  <; . 
.Miziirlnt'  \rnow  <:<.'..   . 


I 


■'■',-^'>^ 


44<\«.»24 


1.'4,  lU. 


221),  >42 
7.>,  v« 
17,274 


f.9,  112.  121.  \,  \ 

27,  .vi,  n4,  w;,  m,  112,  \. . . .  , 

'  27,  V*. ',4,«V4,  69,  112 ' 

fi9,  112,  l*>2,  \ 

M.d2,  112,  13»".,  N 

27,  H2,  130 

'  \ I 

,   112,  111. I 

'  '27. 40. 1 12, 1  h; I  2r.,*.tf9  I 

;  HI,  112 ' 

•.,  :•^,  M.  92,  112,   1.1)    1'.2,  I         lfi3,170 
M.7,  >,>.. 

,  \ I 

'/i.  Ill-  I 

:>,  "23,  24,  40,  ■v,\,  t,4,  7:1,  7s,  I         1:*0,I24 
*»•.•   ll»i,  120,  1.3fi,  i:.2,  Hi7,  I 

I  ;vf, 

40,  III'.  n». m'.,'(M 

ii«,  \v\  \ i:,,272 

'*>n««<jM  of  r>y« »  ;.n4l  <'ou\'rnr  »\\v\ik\rf\K,  KUf*;  \\\\,  3C  and  .'i8. 


47, 'W 

32r.,  S£i 

246,  !»77 

97, -iJ* 

i:n273 


4.".,  222 


P.im  nitnnilin  r«  <1. 
rhrriinotrf)|»«>  2  li . 


.'•>«  I  .Mi/^iriric  m-Dow  \{ 


.''9 


W<M»1  ^i<lI.■t  >.. 
it  I     V  ictoria  vUlni 


110,1.^2 


239.  :iM 

ao,7iQ 


Avwafp 

prteprr 

pouid. 


aa 


i.i: 


'  \' 


1.74 


'  .4 

!  -4 

'  'J 

1  > 


1> 


CENSUS  OF  DVES  AND  COAL-TAR  CHEMlCALSl 


83 


Tabus  7. — Frodutiioii  of  finished  coal-tar  products  during  iW9— ContJnned. 


No. 


Common  name. 


Azo  DYB»— ccmtlnoed. 
JlofUNUM— Continued. 


«5 
«6 

f>7 
68 
70 
73 
76 
79 
81 
S2 
K3 

» 
94 

ins 

105 
106 
107 
109 
111 
112 

114 

117 
118 
119 
120 
121 
ld2 
134 
138 
139 
HI 
143 
144 
145 

151 
152 
153 
154 
155 
156 
159 
160 
161 

163 
164 
166 
167 
168 


169 
173 
177 
1M> 
181 

183 

m 

188 
IW 
190 
193 
194 
195 
196 
197 
198 
200 
2D1 


Azo  coralline . . . ; 

Aniido  naphthol  red  6  B.. . 

Cliroinoirope  6  B 

Spirit  yellow  R 

Brilliant  orange  O 

Hello  fast  red 

Sudan  11 

X  vlidine  orani;e  2  R 

Brilliant  cochineal 

Ponceaa2R 

PonOeaaSR 

Add  anthracene  brown  R . 
Metachrome  brown  B.... . 

Aso  Eosine 

Diamond  flavtoe  G 

Sudan  brown 

Autol  red 

Sulphamine  brown  A 

Palatine  red  A 

Fast  red  BT 

Bordeaux  B 


Manuftuitarers'  identifica- 
tion numbers. ' 


64 

64 

5,112,116. 

112,x 

X 


X 

60, 112,  X. 
136,  X.... 
X 


5,  24,27,68,  112, 13ft,  x,x 

75, 112,  X. 

112 


53... 
116.. 
23,  X, 
X 


X... 

136. 
136. 


Total  production,  1910. 


Quantity. 


Pou.nd8, 


77,481 


Value. 


$154,526 


552,680 
24,152 


439,515 
128,201 


ATeraee 

price  per 

pound. 


j3g  X 

5,  24,  27*,  6sV92,'  "l  1 2*,  Yse,'  ^' 


Chromotrope  10  B . 

Erica  2  GN 

Geranine......... 

Diamine  rose 

Salmon  red 

Erica  B 

I^akeredP 

Metaail  yellow — 
Mefhyl  orange.... 

Orange  IV 

Aw>  yellow 

Tropaeoline 

Orange  I 

Orange  n 


116 

5S 

58 

112,  123. 
X 


58,  6S 

136 

50,53,54,64,  112,  x. 
57,121 


Orange  R 

Permanent  red  4  B 

Lake  red C 

Palatine  chrome  brown. 
Acid  alizarine  garnet  R. 
Palatine  chrome  violet.. 
Acid  alizarine  black  R. . 

Fast  brown  N 

Fast  red  A 


112 

69 

112,x 

5,24,27,53,57,64,69,112, 

117, 120,  136,  X,  X,  X. 
60 


X 

X 

23, 112. 
23 


23, 112. 

23 

64 


Asorubine 

Fast  red  VR 

Fast  red  E 

Crocein  scarlet  3  BX. 
Amaranth 


Cochineal  red 

LitholredR 

Mordant  yellow 

Eriochrome  blue  black  B , 
Balicine  black  U 


5, 27, 53, 69, 92, 1 12, 1 16, 120, 

136  X, 
5,  27,'43,*64,  92,  112, 116,  x. 
112 


5,  X 

X 

24,  27, 92, 112, 116, 136,  158, 
X,  X,  X. 

5,  24,  27,*92,  112,  136,  x 

112,136,150,-^ 

136 

152 


Eriochrome  black  T . 
Eriochrome  black  A . 
Bulpbon  acid  blue  R. 
Sulphon  acid  blue  B. 
Benzo  brown  5  R. . . . 

Stanlcyrcd 

Thiamine  redR 

Rosophenine  SG 

Titan  red 

ThiazineredG 

MimosaC 

LakeredD 

Pigment  scarlet  G . . . 

22816*~21 3 


27,  53,  54,  64,  92,  112,  116, 

136, 152. 
23 


23,64,92,112. 

112 

112 

123 

123 

116 


161, S62  !        146,810 


477,143 


787,110 


1,133,925 


717,169 


267,582 
187,264 


280,974 
267,129 


294,416 

231,519 
269,160 


877,491 

3a5,445 
103,926 


739,372 
'6>6*7i6' 


X. 
X. 


64. 123,  X. 
m 


136,150. 
150 


ll.SSC 


923,888 


933,677 


14,266 


$1.9» 


.80 
5.31 


.91 


1.65 


.63 


1.05 
1.43 


2.96 

1.32 
.39 


1.25 
'i."36 


1.20 
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Tablk  7. — PrnductUm  of  finished  coa^Utr  produvU  during  1919 — CuntiJiuoii. 


Seholti 

No. 


202 


2W 
211 
213 
217 

223 
224 
227 
228 
232 
233 
235 
236 
241 
244 
24ff 
247 
257 
261 
2A4 
265 
2ft« 
272 
27.1 
279 

2s| 
2S!) 
3113 
\V\\ 
307 
311 
312 
32« 
322 
327 
3>) 

310 
341 
312 
.".J  3 
3U 

3.'i2 

y>:i 

3<i.{ 
3ft.'» 
370 
377 
37N 

.T.M 
3'W 
411'i 
41« 
ll'j 
41'.» 
424 
4'Ji 


Common  name. 


Azo  DYES— continued. 
3fonoa?o«— Continued . 


Palatine  chrome  red  B. 
All  other  monoazodyes. 


Total  monoazo  dyes. 
DiMzo  dyn. 


Leather  brown 

Resordn  brown . . . 

Fast  brown 

Algama  black  10  B 


Sudan  ill 

Cloth  red  r. 

Brilliant  croceine 

Kr>'thrineP 

Sudan  IV 

Cloth  redB 

Crocelne3  B 

WoolrcdB 

Neutraljjray  G 

CoomasjUe  wool  black  8 . 

Cloth  scarlet  G 

Scarlet  KC 

Sulphocyanine 

Buffalo  black  10  B 

Fast  sulphon  black  F. . . 
Snlphoc>'aninc  black  B . 
Naphthvlamino  black.  . 

Brilliant  Mark  B 

Plamond  black 

Ticnxo  fast  '-carlo! 

Bi-srnark  l)rown  V 


MADuteciurcrs '  ideptiflca- 


112, 136, 150.x 

23,  24,  40.  53.  57,  64, 60,  75, 
92,   lli   116,  121,   136, 


136 

112 

112 , 

5,  27,  40.  53,  64,  75. 92, 112, 

116, 1»,  X. 
X , 


Total  production.  1919. 


Quantity. 


Pound*. 
2ft.  081 
989,985 


Value. 


Avtnfp 


S79.92S 
l^lfl.TSS 


8,881,S10 


ll,d60.8H 


I 


X 

5.27,112. 
27 


69, 112,  X. 

92,x 

X 


112. 
110. 
136. 
69.. 


54.  112. 
112.... 
112.... 
X 


1,S77,«0  j    3,7S7,4»  i 

i. 


157,509  379,491 


'\ 


112. 


116 

92. 112.  Kr: 
r»x 


Bismark  brown  2  R 

Palatine  ciiromo  black  S. 

Taper  yollow 

Cbry?ophf»nino  (." 

Conijo  rc-l 

<)ranj»c  TA 

Congo  Corintli  (; 

Uordmnx 

Tri^nlpfion  violet  1^ 

niaininc  ^iolet  N 

Diamine  l.rown  \' 

Oxaniino  l>lick  BH.N 

Benfohhi.'  2  B 


Benr.o  ornnir**  R 

('rum psall  direct  fTi>l  red  R 

('hr>*'«amine(J 

Diamini'fast  rt-d  V 

niamiiK"  brown 

("n^sotine  \«'ll(»w .  .... 

Dinrt  Mrlci  R 

Anlhrac«Tii>ri»«J 

Oxydiamiin-ornnK*» 

BoMZ»»i»iiri)Mriiu'  \  B 

Beniopuri>iiriii*' B 

Conpo  CoMMtb  J* 

Aro  blue . . 

Tri>iilpb"n  blu«»  R 

Bcnto  I'bn'  BX 

Brnzn  t)liir  :M\ 

Tohiyli^ff  orai'po  « ; 

Benrrkjiurpnrine  10  li.     .    . 

Benia/.iirine  <; .    . 

hianiUibi.' <;  .    . 

<"hir.iL'«^  blup  R\V         .    . 
!  <'htra;:o  bhi»'«i  B  .    .  . 
'   Benr'iniinv  pur*' blue.     . 

Ml  ii'l.i'r  di-,i7  )  dv«»^ 


I 


27.."».3..">^,r>4.rtH.  74.  112.  llfi. 
X. 

27.r>3.54,r>4,Q0.ir2 

4^) 


222.  aw 

'ii2.*574' 
»>31.30«< 


"nT'27»\* 


112,Il«,x.x.x 

5S.112.11»i.lt«.\ 

43.112.11rt.l2D.x.\.. 

112.x 

.';.  43,ll2.1Pi.x 


H6, 705  ! 
X73.734  ; 


r>i,7ii 

219. 2l.'i 
979. 2« 


137.704 


stM,  710 


112  \... 
92. 112  . 
T^S 


5,.'vi.y2. 112.1P> 

r..  13.  27.  40.  AA,  .-Vt,  .>s.  7.'., 
112.  llfi.lin.  l.'>4.1»V>.x.x. 

n.M»;.  \.\.\ 

X .  X 

4o,n2,\,\,\,N 

i»2,112,llll. 

92,112,110 

43.112 

llrt 

r>?<,ii« 

112 

I3,.'Ki,7*..«»2, 112, 11(5, 101,  X.. 

•'>.n2 

\      

«»2       ...  

iir,  

112.  llrt.x.x 

.'>,13.'27.'n.MI2,Il«,i:^,x,x 
M2.  . 

112.116 

V?. 112.1 '6 

Il<> 

116 

116     

\<.7."..H2,M6.1'.| 

2t..\J.6'M12.116.x,x.x.. 


4s.'>.CM6        1,321.3«?2 
1.3Hn.335       I.3«I6.2M 


42.<«7 


37.  "i^-) 


M,279  • 
.')6,S64 
15,  M9 


73.723 
l.V4,7.Vl 


2SH.()21  ,         r.l7,7tri 


92,211  162,745 

l*t2.946  I        369,066 


150,  SS9 


479.460 


192,.%'0  ! 
4«i.;i2i  I 


37H..'i37  • 
732. 9S1  . 


i.r 


Lit 


u: 


2  4i 


i.'-. 


I  'J 


\  :: 


I  "i 


i 


.  • 


I  ■• 


■|  ')i.il  di-a/')  dvf 


v>.3«')7,7«i'<      i4.4i)l.('»I.^ 


I      4 

1  : 
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Table  7. — ProdHctioti  of  finished  coal-iar  products  during  1919 — Continued. 


SchnltE 

So. 


436 

441 
450 
462 
463 
464 
46d 
470 
471 
474 
475 
476 
477 


CommoQ  name. 


Azo  DTE8— <xmtinued. 
Triaazo  dyes. 


Cohunbia  bUclr  FF 

Dia£o  bhie  black  RS. . . . 
Benzo  black  blue  R. . . ., 
Direct  deep  black  EW.. 

Cotton  black  E 

Erie  direct  green  ET 

Chloramine  black  N 

Chlotamine  green  B . . . . 

Chloramine  bhxe  3  Q 

Oxamine  green  B 

Oxamine  green  OX 

Benxamine  brown  3  OO . 

Congo  brown  a 

All  other  trisaie  djres. . . 


48o 


493 


4M 
499 
502 
MB 

505 
506 
511 
512 

513 


Totaltrlsazo  dyes . 
TetTaki»€Zo  dpes. 


Benco  brown  G 

Other  tetrakisaio  dyes . 
All  other  ato  dyes 


Total  of  aeo  dyes. 


BCaaufacturers'  identifica- 
tion numbers. 


112. 
116. 

X.. 


6,40,43,53,112, 116,16o,x,x 

112,116 

4S,i]2,x 

116 

116 

116 


5, 53, 75, 112, 116,  X. 

13,43,53,x,x 

43,112,x 

5.112. 


7^,112,x,x,x. 


13,43,X 

116 

13,68,92,123,: 


IMPBCNVLMECHAKB  DYE6. 

Auramine 


TRIPHEKTUIETHANE  DYES. 

MalaeUte  gi  een 

Brilliant  green 

Guinea  green 

BiUliaBta^Uing green  B..>. . 

Li^ht  groeii 

Enaglaucine. 

Faia-Aioksine 

ICageota 


Newftiehsine. 
515     Methyl  Tiolet. 


23,53,66. 


40,50,53,95, 112, 166,  X,  X,  X 

95,x , 

31,112 

112..; 

158 

112 

112 , 


Total  production,  1019. 


Quantity. 


Pounds, 


7,260,007 


69,700 


305,854 
186,638 


131,960 


8,829,578 


Value. 


Average 

perpftoa 

pound. 


17,521,343 


134,406 


665,873 
291,758 


196, 846 


10,217,788 


83,506 


81,472 


27,191,371 


127,567 


560,301 


102,536 


114,493 


36,416,702 


392,744 


$1,827,474 


516 
521 
528 
530 
535 
536 
537 
539 


I 


Crystal  violet 

Aniline  blue 

Fast  add  violet  10  B 

Add  violet 

MethylalkaUblue 

AlkaUblue 

ICethsrl  blue  for  ailk 

Soluble  bhie 

AUothertriphenylmethanedycs. 

Total  triphenylmethanc 
dyes. 


13, 33, 60, 53,  96,  69, 80,  86, 

112, 125,  136,  X,  X,  X. 
112.140 


155,830 


27,49,53,66,69,74,112,117.1        574,436 

146,  171,  X. 
23 


712,086 


1,403,179 


69, 136,  X. 

116 

31.112.... 


136 


50, 69,  HO,  112, 136, 146,  x,  X .' 
50,80 


77,796  1        494,133 


50,60,112. 
23,112.... 


16,315 


90,613 


I  OIPiUSNYL-NAnniirL-M ETHANE 
DTBS. 


559 
560 
566 


&79 
680 
586 
587 
692 
603 
697 
599 
606 

m 


Victoria  blue  B. 
KigbtbliUL 

Wool  green  8 . . . 


XANTHONE  DYES. 

RhodanineB 

Fast  add  violet  B 

Uranine 

Eoslne 

SrythrasineB 

PldoxineP 

RoseBengaleB 

OalUene 

OoemMnB 

Coerulein  8 


1,761,742  i    6,494,720 


23. 


X 

5,23. 


53 

95 

63,69 

53,66,69,117 

e9,x 

53 

69 

160,169 

169 

150 


Total  xanthouc  dyes. 


I 


121,306 


764,179 


$1.04 
"i.93 


1.85 
2.14 


1.51 


1.10 


1.23 
»i.53 


1.34 


3.08 


3.26 


4.57 


2.44 


6.35 


5.55 
3.69 


ti.30 


190,138  !    1,235.526 


C.50 


86 


GB1VSU8  or  DTBS 


OQAIi-TAB  CBOnCieAlA 


1 


Tabu  7.— ProcfiicMoii  of  finMed  coat-t^r  pro4uci$  ikHn§  J^JB-^CmMntC 


No. 


Uft 
616 
617 


616 


660 
6C7 


ri72 

«79 
tthl 
tiK3 
IW7 

fm 

t09 
7(10 


I'Jd 


713 


7ur» 

7t« 
77h 
77» 
7KI 
7M 
MO 
M'l 
M» 


AGridineycOoir 

FlKMplllM 

Other  acridlnes  dyes. 


TBIOBSlfZENYL  DYE9. 


nrioflavlM  8. 
Priamline. 


Golnmbla  yellow 

Otbcr  thkNMBMiiyl  dyes.. 

ofDoramoL  sTVs. 


Indopheool. 

Otker  indopbenol  dye!«. 


OZAIDIB  AND  THUIHIB  DTES. 

Detphlne  bine  B 

OftUBQFftntaM 

ChraiDOcyiiiliM  V-. 

Gotten  blue.... 


AllwiBe  green  Q. 
Itatbyleaeblue... 


Itethytene  frem. 

Brillnnt  elMrtne  blue 

Other  omiDe  md  thteiine  dyes . 

Totsi  oxAsiiie  tad  thte* 


AHNE  1>YE!««. 


Aeo  carmine  OX 

Safranine 

New  fostgTiiv 

Hafraniiie  M  N 

Indiiline  (spirit  soluble) . . 
NiKTOKine  (spirit  soluble). 
Induline  (water  soluble)., 
Niintifliiie  (water  soluble) . 

SULPHUR  COLOR''. 

Sulphur  black 

Hulphur  blue 

>^alpliur  brown 


Thiophor  )>ranze 

Sulpliur  green 

Sulphur  yellow  unJ  oranse 

Sulphur  maroon 

Suljihur  tun 

Sul|ihur  colors  <  variou<^  >had('s) 


Total  sulphur  colors. 


ANTIIRAQVINONE   I>M:'(. 


Tnilanihrrne  green  It . . , 
Indanthrenc  violet  R.. 

Aliiarin 

Alizuriu  oranice , 

Aliiarin  brown 

AlitarinSX 

Alizarin  blue  WX 

Imlantluvnc  blue  (id). 
Indaiithrene  yellow  <• . . 
Alizarin  stphirul  li 


IW 

ft  ^"2 
72 


US 


77,112,131. 


40.112,158 

5721,19, 61,112,  X. 

112 

t2,z 


24.27,4^58,66^68^  112, 127, 
U9.16i,x,x. 

62,112,x 

64 

z < 


Total  pvodncCiMiy 


Qosntlty. 


M,6f6 


M\m 


1^611 


l«^fW 


2II,3I7 


36B',S0 


53  68      .....'.... 
29!e6J4,'ii2,'i27! 

68.1l6,x,x 

112 


18,64,  U2,X 

24,27,64,66,112 

IH,  53, 64,66 

18,24,64,66,69,112,152. 


13, 40,  :>3, 64, 73, 92, 112, 1 14. 

151,166,x.x,x. 
13,  17,  4tl,  4.»,  M,  64,  74, 92, 

112, 116, 151,  X. 
:>,  40,  53,  5K,  64,  74, 92,  112, 

114,  116,  144,  14«,  lol,  X, 

X,  X.  « 


40,64, 112, 116,144, 151,  x,x 

40,.VI.1I2,U0 

40,5K 

144,x,x 

112 


2,4» 


961,755 


131,042 
2X,4o8 


1, 


166,IM 


r'fe's 


2.a 


u 


2.3 


1,41^  Tii 


\    4.0 


jjM.f7     ■  " 


436,201 

346,167 

130,704 

l.li(i0,149 


14,504,770 

1,622,762 

s05,861 


527,261  , 
4H,d44 


231, 

245,506 

X7,6M 

9N7,457 


4,141,124 

1,797,466 

378,129 


2r«,«41 
27H,4(I0 


279.146 
22}s441 


81,905 


27,567 


17.(>24,41A  I    6.901,734 


1 


:a 

.w 

112 

112 

40,  loO,  \m. 

112 

112 

.M 

:i\ 

IIJ 


40.426  I  63,674 


4.(8 
1.71 


.51 
.71 

.3t 


.a 

Ml 

.47 


l.M 


.11 


1  > 
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TABIJ&  7. — Production  of  fiaifshtd  coal-Uir  products  during  1919 — (rontlnnetl. 


No. 


K74 
K77 
}«1 


(122 
923 


Conunon  name. 


INDIGO  AND  ITS  DERIVATIVES. 


Indigo,  synthetic 

Iiidigotine  or  indigo  extract. 
Bromo- indigo 


ANILINE  BLACX  GROUP. 

Pi^maat  aniline  black  paste 

Ursol  DB 

Unclassifle<l  dyes  of  unknown 
composition. 

Total  dyes 

COLOR  LAKE8. 


Alizarin  lakes . 
Blue 


Brown,. 
Green.. 


Maroon. 


Orange. 


Para  red 

Purple  lake  B 
Red. 


Scarlet. 


Violet. 


Yellow. 
Eoeine. 


LUhoIre*). 


All  other  color  laktA 


Total  color  lakes. 


Manufacturers'  idcntifjra- 
tion  numbers. 


Total  pro<lnctlon,  1919. 


Quantity. 


52,53,112 

5, 14, 53, 112, 116, 146,  X. 
52 


Pounds, 

8,.S63,$24 
1,699,670 


40... 
136.. 
33,  X. 


x,x,x 

10,21,34,40,48,53,56,60, 
70, 102, 133, 138, 150,  X,  X, 
X,  X,  X,  X,  X,  X,  X,  X,  X,  X, 


x,.\,x,x 


1\V3«  -^  ■  ^-f  ^9  -^M  m  m  •  •  m  m  m  •  m  m   ■•«• 

10,  21, 34,  48,  53,  56,  70, 96, 
102, 13>»,  X,  X,  X,  X,  X,  X, 


x,x,.x,x,x,x. 


10,21,  34,  48,  53,  56,  70, 
133,x,x,x,.x,x,x,x,x, 


x,x,x,.x. 


10, 21, 34, 133, 150,  x,  x,  x, 

x.x,x,  x,x,x,x. 
40, 102, 161,x,x,X 

10,  21, 34,  4H,  53, 56, 70, 96, 
102,13J*,161,x,x,x,x,x, 

10, 2 1 .  34 ,  48,  53. 56, 60,  70, 
96, 133, 138,  loO,  X,  X,  x, 
x,x,x,x,x,x,x,-x,x,x, 

X   X    X    X 

10,  21/34'  40,  48,  53, 56, 60, 
70, 96, 133, 137, 138,  x,x, 
x,x,x,  x,x,x,x,x,x,x, 

X. 

10.  34,  48,  53,  60,  70,  102, 
138,  X,  X,  X,  X,  X,  X,  X, 

\,  X,  X,  X,  X. 

m,  21,  34,  48,  53, .%,  60,  70, 
»'•,  102,133, 13H,  150,  X,  X, 

X,  X,  X,  X,  X,  \,  X,  X,  X, 

XXX. 

10. 21,  Voj  48, 53,  60,  70,82, 
96, 102, 133,  X,  X,  X,  x,  x, 

X,  X,  X,  X,  X,  X,  X,  X,  X, 
X,  X,  X. 
X 


63, 402, 194 


543,201 


74,625 
466,977 


697,699 


246,710 

484,3(6 

6.:»61 

2,1U1,527 


865,536 


259,378 


610,445 


524,080 


565,316 


N'aluc. 


15,233,719 
1,093,724 


67,598,855 


391,210 


9,812 
214,697 


2to,769 


92,291 

148,138 

4,519 

9>6, 765 


361,904 


345,078 


238,324 


530,804 


570,687 


7,  .569, 921  I    4,179,964 


rHOTOoRAmic  ciiemical.s. 


Hydroquinone 

Methyl  p-umidephenol  sulphate 
(metoi). 

All  other  photographic  chemi- 
cals. 


Total  photographic  chem- 
icals. 

HEDiaNALS. 

Acetanilide.  IT.  S.  P 

Acetphenetriine 

Aoetylsalicylic  add  (aspirin).. 

Ammoniiun  •salicylate 

AmyLsalicylate , 


104,  112,131.169,  X.... 
7,  57, 112, 131, 139,  x,  X. 


121, 130. 


24,104, 109, 136,  x,x,x... 

109 

44, 52, 79, 107, 109,  x,  x,  x,  X. 

X 

X 


272,329  1 
59,024 


552,087 
508,434 


335,509 


918,795 


1,050,340 


440,066 


1,777,105       4^034,400 


Average 

perpri^e 

pound. 


10.50 
.64 


1.07 


.72 


.13 
.46 


.37 


.37 

.31 
.69 
.47 


.42 

L33 

.39 
1.01 

1.01 


.55 


2.03 
8.61 


3.16 


.48 
'2.' 27 
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Table  7. — Pi'oduction  of  finMcd  coal-tar  j>ro(Jlurts  during  19 i9 — IVintlmKHl. 


Schultz 
No. 


roznmon  name. 


MEDiciXALS— continued. 

An«8thesine    (eth^I     p-amino 

benzoate>. 

Arsphenamine 

BacterioloTicBl  stains 

Benzyl  benioat^ 

Bismuth  b-naphthol 

Bismuth  tribromphenol 

ChlontmineT 

Cmdiophen  (phenjlcinchoninic 

acid). 

Copper  sulphocarbolate 

Refined  creosote 

Creosote  carboiutte 

Dibrom  oxy  mercury  fluorescin. 

Dioxyquinoline  sulphate 

Dichloramine  T 

Disinfectant 

Guaiacol  carbonate 

Guaiacol  crystals,  U.  8.  P 

Oiiaiacol  liquid 

Halazone 

Indi|;o  disulphonic  acid 

Macnesium  salicylate 

Methylsalicylate 

b-Naphthol  benzoate 

b-Naphthol  salicylate 

Neoarsphenamine 

p-Nitro  benzoic  acid 

Fhenolphthalein 

Phenolsulphonates 

Phenolsulphonephthalein 

Procaine 

Salol 

Sodium  salicylate 

Sodium  sulpnocarbolate 

Strontium  salicvlate. 

2Unc  sulphocarbolate 


Manufacturers'  identirica- 
tfon  numbers. 


Total  production,  1919. 


Quantity. 


Value. 


-- 1 


Pounds. 


Ave."  XT' 

priwp'T 

pGQIVi. 


1.x 


47,103... 

72 

61,155... 
104,  X... 

104 

1,24,109. 
1,24 


10,907 


S37,881 


Total  medicinals . 


FLAVORS. 


Coumarin 

Ethyl  benzoate 

Ethvl  salicylate 

Hetnyl  salicylate  (see  medici- 
nals). 

Saccharin 

All  other  flavors 


Total  flavors. 


PEBFUME  MATERIALS. 


Amyl  salicylate 

Benzyl  acetat  e 

Benzyl  benzoate , 

Benzyl  butyrate 

Benzyl  formate 

Benzyl  propionate 

Benzyl  valerate 

Brom  styrol 

Ciimamic  alcohol 

Diethyl  phthalate 

Diphenyl  oxide 

Etnylanthranilate 

Isobutyl  benzoate 

Methyl  acetophenone 

Methyl  anthranllate 

Methyl  phenyl  acetate 

Methyl  phthalol 

b-Naphthol  ethyl  ether  (nero- 

lin). 
b-Naphthol  methyl  ether  (vara 

yara). 

Phenyl  aoetaldehyde 

Phenyl  ethylacetate 


101.... 
116.... 
24, 116. 

81 

59 


:i: 


1,24,109.. 
30, 164, 170, 

53 

53,116 

53,116 

1,24,109.. 
24 


,'    2,103,101 


45d 


36,  l(W,x,x... 
24,61,104,121. 

121 

47,x 

1 


879,833 
36,701 


109,168. 
1,104,  X. 
81 


33,711 


l,x,x 

lai.  109,x 

44, 61, 104, 109.  X,  X 

101 

X 

101 


3,448 
124,034 

301,518 


6,777,988 


109,  X. 
61 


61 


24,  26, 109, 131,  X,  x. 
61 


547,988 


610,825 


61, X 

65,141,loo,x 

141,155 

61 


X 

61,  X, 
61... 


61,141,153. 


W.... 
141,  X 


61 

X 

61, 155,  X. 
61, 155, X. 
61,155,  X. 

X 

X 


17,049 


695 


61,  155. 
61, X.. 


91,670 


84< 


332,123 
156,562 


16,333 


330,394 

112,350 

169,508 


7.  SS3,071 


*'> 


^ 

'r. 


1,017,0J1 


1  * 


1,31S,6&I 


'>    >: 


39, 137 


•'  J 


8,260  II-''-' 
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Table  7. — Production  of  finiftUcd  coal-tar  products  during  1910 — Continued. 


Sohultz 

Common  name. 

Manufacturers'  identifica- 
tion numbers. 

Total  prodaction,  1919. 

Avecage 

No. 

Quantity. 

Valoc. 

per  pnoe 
pound. 

FBRFUICE  MATERIA,!.— COntd. 

Phenyl  acetic  acid 

X 

Pounda. 

Phenyl  ethvl  alcohol 

X 

SalicyMc  aldehyde 

X 

Total  nerfumes 

41.419 

$164,302 

$3.07 

SYNTHETIC  PHENOUC  RESINS. 

Deriyed  from  cresol 

39, 126,  X 

Derived  from  nhenol 

39, 136,  X 

Derived  from  solvent  naphtha. . 
Derived  from  p-coumarone 

Total  resins 

X 

15,53 

1 

1 

3,094,534 

2,311,358 

.75 

SYNTHETIC  TANNING  MATEEIAL. 

Liberty  extract 

92 

1 

The  following  table  shows  a  comparison  of  tiie  published  figures 
for  1918  and  1919 : 

Table  8. — Comparison  of  production  of  pnished  coal-tar  products,  19 IS  and  J919. 


o 


•8 

OQ 


32 

33 

34 

36 

37 

48 

58 

82 

112 

145 

161 

163 

168 

173 

181 


217 
227 
283 
264 
303 
304 
307 


Name  of  dye. 


Total     finished     coal-tar 
products 

N^hthol  green 

Direct  yellow  R 

1IONOAZO  DYE9.* 

Butter  yellow 

ChrysoidineY 

Chrysoidine  R 

Sudani 

Crocelne  orange 

AUarin  yellow  OG 

Alixarin  yellmv  R 

Ponceau  2  R 

Bordeaux  B 

Orange  II 

FastredA 

Aio  rublne 

Amaranth 

LitholredR 

SaUdneblack  f 

Total  monoaxo  dyes 

DUAZO  DYES. 

Alraina  black  103 

BiUliantcroceine 

Biamark  brown  Y 

Bismark  brown  aR 

Pi4>er  yellow 

ChryaoplMQine  Q 

Congo  red 


Production,  191S. 


Quantity. 


Pounds, 
76,803,959 


22,465 
307, 702 


27.669 

376,495 

137,035 

39,670 

30,824 

2,233,208 

385,910 

1,189,0M 

200,415 

016,890 

242,215 

79,779 

73,539 

353,104 

469,159 

8,581,763 


1,158,309 

84,643 

378,208 

395,080 

1,664 

41,663 

687, 153 


Value. 


$83,815,746 


54,013 
804,378 


30,979 
290,363 
166,826 

37,188 

27,388 
1,525,617 
352,940 
937,502 
205,355 
019,034 
249,251 
130,308 

64,440 
838,873 
758,386 


9,228,280 


1,463,043 
162,875 
305,417 
286,664 
5,668 
238,012 

1,178,589 


Price 

per 

pound. 


Production,  1919. 


Quantity. 


$L09 


Pounds. 
82,532,390 


2.40 
2.61 


34,646 
440,924 


Value. 


$84,585,544 


38,831 
767,674 


1.12 

.77 

1.22 

1.25 

.89 

.68 

.91 

.79 

L02 

.68 

1.03 

1.51 

.88 

2.38 

L62 


1.07 


1.26 
L92 
.81 
.97 
3.41 
6.71 
2.01 


31,156 

314,581 

220,542 

75,868 

17,274 

163,170 

130,424 

552,680 

161,862 

1,133,925 

267,582 

187,264 

294,416 

268,169 

739,372 


8,881,810 


47,964 
326,223 
246,977 
97,286 
15,273 
116,906 
110, 152 
439,515 
140, 81U 
717, 199 
280,974 
267,129 
877,491 
103,926 
923,888 


Price 

per 

pound. 


$1.03 


11,560,384 


l,8n,860 
157,509 
412,674 
631,308 
48,723 
80,795 
873, 734 


2,757,443 
379,494 
417,276 
650,332 
61,711 
319,215 
979,285 


1.121 
J.  741 


1.54 
1.037 
1.12 
1.283 
.884 
.717 
.845 
.795 
.907 
.633 
1.05 
1.427 
2.98 
.386 
1.25 


1.3016 


1.468 
2.400 
1.011 
1.044 
L366 
2.525 
L120 
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Table  8. — ('ompari^^H  of  production  of  finifthcd  coal-tar  products,  etc. — Ooot<L 


xi 
(/J 


337 
MO 
M2 

391 


474 
475 


4'J3 


435 
512 
515 
5:if) 


M»7 


016 
017 


f>26 
6.09 


ft79 
t>81 
697 
698 
ftW 
7(10 


72;) 


Name  of  dy«. 


D1SAZO  DY 


ontmued. 


Ben£oblue2B 

Benio  orange  R 

rhrysamine  O 

Benxo  purpiirine  4B . 
Benxo  D)ue3B 


Total  disazo  dyes . 

TRISAZO  I)YE«». 

examine  Rreen  B 

Uxamine  green  G  X 


Total  trisaio  dyes , 

Total  azo  dyes 

MPIIENYLIIETUANE  I)YK.S. 

Auramine 

TRIPIICNYLMETHANE  DYES. 


Malachite  green. 

Magenta , 

Methyl  violet... 
Alkali  blue 


Total     triphenylmethane 
dyes 


Production,  1918. 


i^uantity. 


Poandt. 

1,523.985 

50,422 

28,846 

356,522 

99,645 


7,459,601 


295,147 
29,118 


7,51H,099 
24,931,556 


45,634 


290,416 
71,675 

632,196 
43, 184 


1,262,704 


XANTHONE  DYES. 

Kobine , 

THIOBENKENYL  DYES. 

PrinMilino 

( Columbia  yellow 


161,153 


72,788 
123,816 


Value. 


$2,084,036 

78,722 

44,159 

875,645 

221,771 


12,705,048 


649,125 
00,860 


8, 105, 563 


Price 
pound. 


32,039,232 


171,807 


1,626,466 
553,359 

1,756,775 
359,897 


5,791,588 


1,258,549 


221,154 

440,250 


OXAMNE  AND  THIAZINE  I»YE9. 

<  Jalloryanine 

Methylene  blue 


435,460 

312,572 


2,231,827 

873,804 


AZINE  DYES. 

Safranine 

New  fast  gray 

Induline (spirit  sohible). . 
N  tyrosine  ( spirit  soluble) . 
Iinbiline  (wator  sohible). 
Nigrosinc  ( water  soluble) 


106,591 
16,746 

314, 151 

91,724 

1,191,343 


623,  .560 
19,662 
12,551 

222,986 
64,495 

755,846 


SULPHUR  DYES. 

Sjjlphur  black , 

Sulphur  bjiie 

Sulphiu-  brown , 

Sulphur  green  or  olive 

Sulphur  yellow  and  orange. 
Sulphur  tan 


12,385,130 

l,a56,69l 

5,309,(H4 

364,698 

521,421 

337,549 


874 
877 


Total  sulphur  colors 23, 698, 826 

INDIGO  AND  ITS  DERIY'ATIVKS.    j 

I 

Indigo, synthetic i    3,083,888 

Indigotiiie  or  indigo  ex  tract I    1, 434, 703 

Total  dyes I  58, 464,446 

COLOR   LAKES.  i 

Blue I        7M,  244 

CJreen I     1,042,803 


4,427,507 

1,525,762 

2,558,995 

296,840 

567,060 

219,280 


10,812,686 


2,724,134 
883,668 


416,131 
278,168 


$1.37 
1.56 
1.53 
2.46 
2.23 


1.70 


2.20 
2.16 


1.08 


1.28 


3.76 


Production,  1919. 


Quantity. 


Poundf. 

$1,380,335 

42,807 

54,279 

288,021 

182,946 


9,307,768 


305,854 

136,638 


8,829,578 


27,191,371 


127.507 


5.60 
7.72 

2.78 
8.33 


560,301 

155,830 

574,436 

77,796 


4.59       1,761,742 


7.81  121,303 


3.04 
3.56 


271,338 
54,077 


Value. 


$1,386,291 

37,830 

73,723 

&17,706 

309,066 


14,401,615 


565,873 
291,758 


10,217,788 


36,416,702 


392,744 


1,827,474 
712,086 

1,403,179 
494,133 


6.404,720 


764,179 


464,870 
143,831 


5.12 
2.80 


*  365, 243 
465,992 


5.85 

1.17 

1.46 

.71 

.70 

.63 


131,042 
28,458 
436,201 
346, 167 
130,704 
1,660,149 


I 

.37  i  14,504,770 

1.45  ,    1,622,762 

.48  I        805,861 

2n,64l 

276,400 

81,905 


.81 

1.09 

.65 


46     17,624,418 


.88 
.62 


8,863,824 
1,699,670 


62,026,390        1.07     63,402,194 


.50 
.27 


543,201 
466,977 


1,105,346 
1,410,760 


527,231 
48,544 

231,233 

245,508 
87,494 

987,457 


4,141,124 

1,797,409 

378,129 

279,149 

228,441 

27,567 


6,901,734 


5,233,719 
1,093,724 


67,598,855 


391,210 
214,097 


pooDd 


ti.od4 

L75T 

i.es» 


L55" 


1.839 
2.135 


1.157 


1.34 


3-07^ 


3.261 
4.592 
2.442 
«w3d2 


3.09-' 


«.30' 


1.713 
2.66 


3.026 
3.C^ 


4.023 

1.706 

.530 


I G6S 


1.108 
.47 
.941 

.83 
.337 


392 


.591 

.  644 


1.07 


.72 

.46 
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Tabik^. — CompnriHon  of  proffurtion  of  flul^hrd  coaMar  product r,  etc, — <^ontfl. 


<<i 


-I 


Name  of  (lye. 


COLOR  LAKEn— continued. 

Maroon 

Orange 

Para  red 

Red...; 

Scarlet 

Violet r 

Yellow 

Eo^ine 

IJtholred 


Total  color  lakes 

FHOTOGRAPIilC  CHEMICALS. 

nydroquinone 

Me*hv)  n-tiinidophenol  sulphate 
(Metol) 


Production,  191^. 


Quantity. 


Pounds. 
632,826 
694,350 
165,099 

1,828,942 

1,258,364 
245,017 

1,913,123 
303,511 
632,663 


305,774 
10,975 


Total  photographic  diemi- 
cals 

MEMCINAL.S. 

Acetanilide,  U.  S.  P 

Acetylsalicvljc  acid  (aspirin) 

IvNaphthol  t»enzoate 

PhenolsulDhemites 

KaJol 

Sodium  salicylate 


316,740 


939,062 
961,113 
13,976 
55,913 
271,945 
547,117 


Value. 


Price 

per 

pound. 


$237,322 
374,456 
141,857 
844,450 
720,640 
233,196 
626,922 
312,352 
801,765 


9,590,537   5,020,023 


659,488 
164,427 


823,915 


615, 158 

3,130,640 

96,144 

40,013 

406,072 

469,804 


Total  niedicinals j    3, 623, 362 

FLAVORS. 


.Saccharin , 

Total  flavors , 

PERFIMK   MATERIAL.^. 

Benzyl  acetate 

Total  t^rr.ime  materials. 


425,600 


4.'i8,256 


30,193 


116,263 


7,792,984 


4,489,617 


4,925,1.27 


2.16 
14.98 


2.60 


.66 
3.26 
6.88 

.72 
1.49 

.86 


2.  ir, 


10.55 


Production,  1910. 


Quantity.  |     Value. 


10.38 

.54 

.86 

.46 

.57 

.95 

.33 

1.03 

1.27 

.52 

Pounds. 
697,tJ99 
246,710 
484,306 

2,101,527 
865,536 
259,378 
610,445 
524,030 
565,316 


7,5(«,921 


272,329 
59,024 


335,509 


918,795 

1,777,105 

36,701 

33,711 

124,034 

301,518 


6,777,988 


10.75 


101,284  I   3.3.5 
5S4,<.95  I   5.03 


547,988 


610,82.5 


17,049 


$260,769 
92,291 
148, 152 
986,765 
361,904 
345,078 
238,324 
530,804 
570,687 


4,179,964 


562,087 

.')()8,434 


1,059,340 


Price 

per 

pound. 


440,066 
4,034,400 
156,562 
16,333 
112,359 
169,506 


7,W3,071 


1,017,091 


1,318,654 


.39, 137 


41,419 


164,  .^2 


$0.37 
.374 
.306 
.47 
.42 
1.330 
.39 
1.01 
1.01 


.55 


2.03 
8.61 


3.16 


.479 

2.27 

4.266 

.485 

.906 

.562 


1.16 


1.856 


2.16 


2.296 


3. 966 


DYKS. 


In  Table  9  the  dyes  have  l>een  arranged  according  to  the  method 
of  application  on  the  fiber  into  tlie  following  classes:  (1)  Direct 
^'yes;  (2)  vat  dyes,  further  subdivided  into  indigo  and  other  vats; 
(^)  acid  dyes;  (4)  sulphur  dyes;  (5)  mordant  dyes;  (6)  basic  dyes; 
(7)  color  lake  and  spirit  soluble  dyes;  (S)  unclassified  dyes.  The 
iwailable  information  on  dyes  inclutling  imports  during  the  1914 
fiscal  year  and  domestic  production  from  1917  to  1919  inclusive  has 
^>een  arranged  in  this  manner  and  the  totals  for  each  group  are  shown 
in  Table  9, 

Although  the  distinction  between  certain  groups  is  not  clear  cut, 
particularly  l>etween  acid  and  mordant  dyes,  still  it  is  believed  that 
this  grouping  more  nearly  reflects  the  progress  in  the  industry  than 
uoes  that  of  Tables  7  and  8,  which  classify  the  tlyes  according  to 
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chemical  structure.  This  is  especially  true  from  the  consumer.- 
standpoint,  as  he  is  directly  concerned  with  the  application  of  tl.*- 
dye  on  the  fiber.  This  same  information  is  also  shown  graphically 
in  figure  l,page  45. 

Taulk  U. — ComimHsoii  of  iuiiioi't8,  191k,  ivith  the  production  of  difcs  hy  clakH  . 

1911,  1918,  ana  1919. 


1914 

1917 

1918                            m9 

Class. 

Imports. 

Per 
cent  of 
total. 

United 

States 

prodaclion. 

Per 
cent  of 
total. 

United 

States 

prodactioD. 

Per    ,     United 
cent  of  1      States 
totaL  'prodocticB. 

OCT.' 

t  -. 

Diroct 

Pounds, 
10,264,757 
10,352,663 

22.34 
22.53 

POUTtdt. 

11,181,761 
299,296 

24.32 
.63 

Pound*. 

12,285,683 

3,281,337 

21.01 
6.61 

Pound*. 
14,444,«4 
9,3a2,9S2 

«••  -. 

at  (including  indif;o) 

u  • 

(a)  Indigo 

(6)  Other  \,xt<... 

8,407,:^59 
1.945.304 

274,771 
14,525 

3,083,888 
197,419 



8.863.824    

3j»,158  1 

Acid 

«,2S6,501 
7,053,879 
4,450,442 
3.U02,4»0 

1,512,605 

27,568 

20.21 

15.35 

9.09 

6.53 

3  29 
.06 

9,372,121 

15,5«W,22a 

4,164,902 

2,0i  S043 

934,360 
2,368,541 

20.38 

33.91 

9.06 

4.52 

2.03 
5.15 

9,799,071 

23,698.826 

6,447,192 

2,879.639 

1,068,466 
4,232 

16.76 

40.53 

9.32 

4.93 

1.83 
.01 

12,195,968 

17,624,418 

3,985,050 

4,006,533 

1,813,199 
49,111 

1  ■  . 

Sulphur 

•JT  -^ 

Mordant 

(.  .' 

Basic 

b    '. 

Dyes  for  color  lakes 
and  spirit  soluble 
dves 

1  •*' 

t  nclassificd 

1  7 

Total 

45,930.895 

100.00 

45,977,246 

100.00 

58,464,416 

100.00 

63,402,194 

lO'j  •• 

Direct  dyes. — From  a  study  of  Table  9  and  figure  1  it  is  seen  tli :»t 
in  1917  the  domestic  production  of  direct  dyes  slightly  exceeded  tin 
1914  import.  There  has  been  a  small  but  steady  increase  each  su' - 
reeding  year  culminating  in  an  output  of  over  14,000,000  pounds  in 
1919.  This  is  an  increase  of  about  40  per  cent  over  the  prewar  im 
I^orts  and  of  17.5  per  cent  over  the  1918  output.  This  class  of  coloi> 
ranked  second  in  quantity  of  output  in  1919  and  accounted  ftr 
about  22  per  cent  of  both  the  1914  import  and  1919  production. 
Of  more  importance  than  the  increased  output  was  the  decrease  in 
quantity  of  the  dyes  of  lesser  importance  in  this  group,  which  wa> 
more  than  offset  by  an  increased  output  of  the  better  dyes  and  tlv 
appearance  of  new  dyes  of  a  faster  type.  Thus  there  was  a  grreater 
variety  of  direct  dyes  from  which  the  consumer  could  make  hi- 
selection  for  dyeing  cotton,  half  wool,  and  half  silk  goods. 

Direct  Deep  Black  EW  with  a  total  output  in  1919  of  7,250/W7 
ix>unds  valued  at  $7,521,343,  an  increase  over  1918,  accounted  for 
over  50  per  cent  of  the  pix>duction  of  direct  dyes.  Benzo  Blue  iiB 
ranked  second  in  this  group  with  an  output  of  1,380,335  poun(i^ 
valued  at  $1,386,291,  a  slight  decrease  from  1918. 

Other  important  dyes  in  this  class  which  showed  an  important 
gain  in  quantity  produced  in  1919  were  as  follows:  Congo  Red,  in 
creased  hy  50  per  cent;  Primuline,  by  300  per  cent;  Benzo  Blue  3B. 
by  100  per  cent;  and  Chrysamine  G,  by  100  per  cent:  and  Oxamiii 
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Black  B.  H.  N.,  Oxamine  Green  B,  Benzaasurine,  and  OauuBUsiSMat; 
Qi  also  showed  large  increases  over  the  owtpot -ef-lMSy  whieli  eniil 
not  be  published.  i  -  t  . 

The  following  direct  colors  made  their  first  appearaoDoe  ia  IMI: 
Those  produced  in  considerable  quantity  include  Chloramine  Bhcb 
N,  Diamine  Fast  Red  F,  Chloramine  Bhie  SO,  Cotton  Hadk  Ji; 
Chicago  Blue  tiB,  Dianil  Blue  B,  Chlpramine  Oreen  B, 
Violrt  N,  Oxydiamine  Orange  B,  Chicago  Blue  B^and  W,  and 
B;  others  produced  in  smaller  quantities  than  those  alvea^f 
tioned  include:  Erica  2GN,  Diaao  Blue  Blade  BS,  Congo  Ootnfti 
Benso  Black  Blue  R,  Diamine  Brown,  BensoFast  Scarlet^ 
Red  SB,  Azo  Blue,  Brilliant  Hessian  Purple,  Salmon  Bed, 
Brown  5R,  Rosephenine  lOB,  Thio-flaTine-S,  Benso  Bine  B»  wtd 
Geranine.  Several  other  important  direH  dyes  wer^  prodnosd  Jn 
large  quantities.  These  could  not  be  identified  apcordiaK  to  Sdbdli 
but  are  included  in  the  total  for  this  class. 

Indigo  and  other  vat  dyes. — ^It  is  in  this  dass  of  dyes  Aaft^lka. 
domestic  industry  has  been  particularly  backward,  and  in  IMft^tts 
quantity  of  vat  dyes,  with  the  exception  of  indigo  iriiich  istihe  aMk- 
important,  was  still  inadequate  for  domestic  needs. r  *    - 

The  production  of  indigo  (20  per  cent  paste)  duijng  ISlft  of: 
8,868,824  pounds,  a  slight  increase  over  1014  imports,  mmj  he 
regarded  as  tlie  most  Important  development  of  the  American 
dye  industry  in  1910.  The  output  exceeded  the  domestic  demand 
and  large  quantities  of  indigo  were  exported.  Of  all  the  dyes' 
proilured  in  this  oouiUry  indigo  ranks  second  only  in  quantity  to 
siilphur  black,  l)ut  exceeds  it  by  over  $l,OO<),f)O0  in  value.  Brom- 
indigos,  which  are  of  great  value  for  cotton  dyeing  and  printuig, 
were  manufactured  in  considerable  quantity  in  1919. 

The  manufacture  of  vat  dyes,  not  including  indigo,  is  less  de- 
veloped and  the  output  more  inadequate  for' our  domestio  needs 
than  any  other  class.  During  1919  four  vat  dyes  (yellow,  blue,  green, 
and  violet)  were  placed  on  the  market  during  1919  by  one  firm,  bat 
the  output  was  only  a  small  fraction  of  the  domestic  demand*  A  sec- 
ond firm  announced  the  production  of  three  vat  dyes  in  1990. 
Other  concerns  have  also  worked  on  vat  colors,  several  of  which, 
including  two  yellows  and  a  red,  have  already  been  offered  for  sale. 
Ttiis  indicates  that  fundamental  developments  in  this  field  are  under 
Avay  and  an  increased  output  of  vat  colors  during  1920  may  be  ez- 
j>e<"ted.  The  manufacture  of  these  dyes  has  required  the  highest 
technical  skill,  long  research,  and  a  large  investment  of  capitaL 
On  ac<-ount  of  the  present  small  domestic  production  they  are  prob- 
ably the  nii»st  needed  of  all.  although  the  normal  quantity  ct)nsumed 
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:tim)ial)y  issfiialler  thnn  that  ofcrther  classeis  of  dyes.  They  are  used 
for  dyeings  and  printing  fast  colors  on  cotton  and.  to  a  lesser  extent, 
on  silk.  • 

Vat  dyes,  other  than  indigo,  were  imported  during  1914  to  the  ex- 
tent of  nearly  2,000,000  pounds  or  about  4  per  cent  of  the  total  for 
that  year.  The  production  of  these  dyes  in  1919  was  about  390,000 
fK)nnds  or  only  one-fifth  of  the  prewar  requirements.  The  future 
ilevelopnjent  of  a  balanced  industry  will  necessitate  a  greatly  in- 
« reused  output  of  these  dyes.  This  will  be  possible  only  when  an 
iiuTeased  output  of  anthracene  or  synthetic  anthraquinone  has  been 
attained.  The  development  of  a  variety  of  vat  colors  should  also 
inchide  the  manufacture  of  thio-indigoids. 

Acfd  dyes. — The  prewar  imports  of  acid  dyes  were  equaled  by  tlie 
domestic  output  in  1917;  Since  then  the  production  has  increased 
each  year,  amounting  in  1919  to  12,000,000  pounds,  which  is  an  in- 

•  roase  of  nearly  one- fourth  the  1918  output  and  about  30  per  cent  in 
fxcess  of  the  1914  import.  Acid  dyes  rank  third  in  the  quantity  pro- 
<luced  in  1919  and  accounted  for  about  19  per  cent  of  the  total  output 
of  dyes.  This  group  of  dyes  ranks  next  to  sulphur  dyes,  in  being  the 
most  fully  developed  in  the  domestic  industry.  The  consumer  should 
liave  no  trouble  in  securing  a  good  variety  and  quantity  of  acid  dyes. 

In  quantity  produced  during  1919,  the  most  important  dyes  in  this 

*  lass  were  Algama  Black  10  B,  with  a  production  of  1,877,860  pounds, 
an  increase  of  02  per  cent  over  1918;  Indigotine,  or  indigo  extract, 
l.t)01M570  pounds,  an  increase  of  18.5  per  cent;  and  Nigrosine  (water 
H)luble),  1,660,149  pounds,  an  increase  of  39  per  cent  over  1918. 
Other  dyes  in  this  class  which  showed  an  important  gain  in  1919 
as  against  1918  were:  Metanil  Yellow,  which  increased  by  100  per 
•vnt;  Cochineal  Ked,  400  per  cent;  and  Alizarin  Saphirol  B,  Fast 
Hed  A,  Azo  Rubine,  Brilliant  Crocein,  and  Victoria  Violet  also 
showed  marked  increase  over  1918  figures  which  would  not  be  pub- 
lishetl. 

Kosine,  Bordeaux  B,  and  Ponceau  2  R  showed  a  marked  decline 
ip  output  during  1919. 

Among  other  important  dyes  of  this  class  are  the  following: 
Naphthol  Yellow,  Alkali  Blue,  Tartrazine.  Amaranth,  Guinea *Green, 
Scarlet  EC,  Fast  Red  VR,  Resorcin  Brown,  Azo  Yellow  and  Violet, 
Snlphonic  Acid  Blue  R,  Buffalo  Black  10  B,  Wool  Red  B,  Chromo- 
trope  6  B,  Fuchsine  B. 

Among  the  acid  dyes  pro<luced  for  the  first  time  in  1919  there  may 
I'O  mentioned  TTranine,  Sulphonic  Acid  Blue  B,  Chromotrope  10  B, 
Brilliant  Cochineal,  Wool  Green  8,  Erio-glaucine,  Erythrine  B, 
rioth  Red  G,  Oocein  3  B,  Neptune  (ireen.  Light  (Jreen,  Fast  Sul- 
phon  Black  F.  Ponceau  G. 
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Siflphur  dyes, — In  quantity  output  the  sulphur  dyes  have  rank^i 
first  each  year  beginning  with  1917,  although  thej'  ranked  onlj 
fourth  in  prewar  imports.  The  domestic  output  in  1917  was  over 
ir),()(M.),()(.H)  pounds,  or  more  than  double  the  imports  of  1914.  There 
was  an  inci-ease  to  a  maximiun  in  1918  of  moi*e  tlian  ii:i.(HN),i)i*» 
pounds.  During  1919  the  output  decreased  by  one-fonrth — to  17,- 
624,418  {>ounds,  which  is  still  two  and  one-half  times  the  pi'ewar  im- 
port. This  reduction  is  more  than  accounted  for  in  a  decrease  of  over 
8,(MK)JMM)  pounds  in  sulphur  olives  and  khakis  i*equire<l  in  ix4Un 
uniform  cloth. 

Of  the  total  production  of  dyes  in  1919,  28  \>or  cent  wa.-  sulpliiii 
colors:  in  1918,  40  per  cent,  and  of  the  1914  imports  1.^  per  cent.  The 
production  of  Sulphur  Hlack  is  larger  than  tliat  of  any  other  in<ii- 
vidual  color.  In  1919  it  was  14,504,770  ix)unds,  an  increase  of  17  i>er 
cent  over  191H.  This  output  was  2G0  |>er  cent  greater  than  the  lOW 
import  of  sulphur  blacks.  The  production  of  Sulphur  Blue  increaseil 
over  .■»()  per  cent,  to  1,622,762  pound.s.  Several  new  sulphur  color?— 
maroon,  bnmze,  or-ange,  and  blues — were  adde<l  to  the  list  in  i91J». 
The  sulphur  dyes  produce<l  in  1919  Avere  of  greater  purity  and  higlier 
concentration  than  those  of  the  previous  year.  The  pi-odiictiou  «f 
this  class  is  the  most  highly  develo|)ed  of  all  classes  of  colors,  and  is 
in  ex<*ess  of  the  domestic  needs  so  that  large  quantities  have  lieen  fx- 
poiletl.  Sulphur  (oriiuli  was  practicjilly  the  only  sulphur  «ivi*  1"'»r 
whi<*h  no  j)roiluchou  was  re|)(>rted  in  1J)19.  In  the  jii)se!ice  of  \:ii  *l\^ 
sul|)lnn'  dyes  h:ivi»  Ihhmi  of  special  xnlue  t<»  the  coiton  trade. 

MnrthniJ  f/i/t's. — As  is  sliown  in  Table  9  this  class  of  dves  in  liM7 
had  reaclictl  an  output  only  slightly  less  than  the  11U4   iniix^rt  nv.'i 
in    \*.>\>^   increased  to  about  .^..VMI.iXX)  pounds,  (►r  about  "J^^   per  «vi:l 
in  excess  of  the   |)rewar  import.     During   11H1>  the  pr<Hluctioii  «W 
('lined  nearly  1*7  jkm*  cent  to  slitrhtly  less  than  4.<MM»jMM»  pounds.     TLii- 
decrease  is  accounted   for  l»v  a  ivduci»vl  output  of  tlioM*  dyes  ummI  il 
niilitarv    unifoini: — cliieflv   bv    Alizarin    Yellow    (J(i    anil    Alizjni. 
Yellow   K    (not  tiiie  alizarin  derivatives)    used   for  khaki   slusile- •»! 
woolen  cintli  and.  to  a  leaser  extei\t.  I»v  ( lallocvanine  used    for  i»l!- 
Navy  unifnifii-.    ( )f  tbesi*  dyes  the  largest  decrease  in  production  ^v  i- 
that  of  Alizarin  \  ellow  (i(i,  fn»iu  over  ti,(HH».000  pouuils  in  IIU**  t" 
ltin,(HMi  pounds  in  11U9.     If  the  dyes  of  this  grou|>  usetl  for  nubt^Ar* 
uniform^  aie  eliminated,  then  the  ivmainin;^  mordant   dve>  sh«iw  « 

m 

substantial  inc?-ca.-e. 

Marked  pro«ries>  lia.*  b«H*n  made  during  11H1»  in  solving  the  di>er- 
technical    proMeni-    iinoived   in  the  niainifactuiv  of   unu*dant   de- 
part icniarlv  iliiise  niaije   from   antlira<ene.     Probably  the   uut>l   m« 
portant  deveiopmenl  in  mordant  dyes  is  the  large  inci'ease  shoaii  !i 
the  «>iilj»"i»   ft     Mi^'rlii.      llic  :i\  :iil:d»ilit\    of  iiii>  dye,  which   i>  •»!»■.• 
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of  the  fastest  known,  filled  an  important  requirement  of  dye  con- 
sumers. Mordant  dyes  which  appeared  for  the  first  time  in  1919  in- 
clude Alizarin  SX,  Galleine,  Brilliant  Alizarin  Blue,  Alizarin  Green 
B,  Alizarin  Orange^  Alizarin  Garnet,  and  Coerulein,  all  of  which  are 
important  in  arriving  at  a  complete  dye  industry.  The  successful 
production  of  several  of  these  dyes  represents  intensive  research  work 
over  an  extended  i>eriod  and  the  investment  of  a  large  amount  of 
capital  for  their  commercial  output. 

Considerable  increase  was  made  in  those  dyes  the  manufacture  of 
which  had  been  previously  established.  The  most  important  of  these 
include  Salicine  Black  IJ,  which  increased  57  per  cent;  and  Erio 
Chrome  Black  A,  and  Diamond  Black,  which  showed  a  large  increase 
()ver  1»18. 

^is  previously  pointed  out  the  production  of  mordant  dyes  of  the 
faster  types  derived  from  alizarin  is  entirely  dependent  upon  an 
adequate  supply  of  anthracene  or  synthetic  anthraquinone. 

The  production  of  mordant  dyes  for  1919,  grouped  by  color,  was 
as  follows: 

I'ounds. 

Blacks 1,991.064 

YeUows 570,063 

Blues 473.387 

Browns 402,342 

Red« 249.093 

Gi-eens 214,^30 

Violets 24, 185 

Color  lake  and  spirit  solitble  dyes. — ^This  class  of  dyes,  as  can  be 
seen  by  referring  to  Table  9,  in  quantity  produced  are  the  least  im- 
portant, amounting  in  1919  to  less  than  3  per  cent  of  the  total.  But 
their  importance  can  not  be  estimated  by  quantitative  production,  as 
they  are  used  largely  in  the  manufacture  of  color  lakes,  a  very  im- 
)>ortant  class  of  pigments  for  paint,  lithogra{)hic  ink,  and  other 
industries. 

The  output  of  these  dyes  has  doubled  from  1917  to  1919,  or  from 
^^MO  pounds  to  1,813,199.    The  1919  output  is  20  per  cent  in  excess 
of  the  1914  imports.     Induline  spirit  soluble  and  nigrosine  spirit 
M>luble^  with  an  output  of  436,201  and  346,167  pounds,  respectively, 
account  for  43  per  cent  of  the  total  production  of  these  dyes.    Im- 
portant spirit  soluble  dyes  also  include  Sudan  I,  Butter  Yellow, 
Sudan  Brown,  Oil  Red,  Sudan  II,  Sudan  IV,  Spirit  Yellow  R  and  G. 
There  were  three  important  dyes  used  for  color  lakes  produced 
for  the  first  time  in  1919,  namely— Lake  Red  C,  Permanent  Red  4  B, 
^d  Pigment  Chlorine. 

Dyes  usckI  in  color  lake  manufacture  include  Lithol  Red  R,  with  an 
output  in  1919  of  269,169  pounds  valued  at  $10.3,926.    Other  impor- 
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tant  dyes  of  tfiis  clasB  include :  Pin  Ked,  Relio  Fat  Bed,  Lite  li* 
0,  Md  Pignmnt  Scwrlet  O.  •  t    . 

Deereaged  eommmpthn  ^f  netafdl  dyetj^^In  1916  tlw  wjanaHf^i 
coal-Ur  dyes  led  to  an  iAnornuil  COBMU  flfaM 

then  the  steady  increase  in  llie  doBMStie  output  of  eoal4ar  dgm  Ihi 
cansed  a  marked  decrease  in  the  nse  of  iiaftaial  dyea.  Thia  ineel 
use  of  natural  dyes  deuHMistrated  tiMit  neffUi  for  certain  pyipesM 
and  has  extended  their  field  of  appUcatioiL  .  Gonpetiticm  betwMi 
•natural  and  synthetic  dyes  resaKs  largely,  hot  aot  entirelj,  ia  a  Hi* 
iory  for  coal-tar  dyes. 

Imports  of  the  more  important  natnral  dyes  have  dKywn  a 
eral  decresse  from  1916  to  1919.   The  total  wports  of  oroda 
for  consumption  for  the  calendar  year  1919  were  89^|dfi8  tcma, 
pared  with  38,168  tons  in  1918,  and  40,981  tona  in  1914. 
the  most  important  natural  dye,  is  used  chiefly  for  the 
blacks  on  silk,  leather,  and  wool.   It  has  advantages  for  Uack ^^ttHl^-'^ 
on  silk  and  leather  not  possessec^  by  artificial  dyes.    It  alao  haa 
tensive  use  for  the  production  of  black  on  wool.    Natural 
imports  for  consumption  also  declined  from  1,687,914  pounds  in  IMi 
to  only  234,991  pounds  in  1919,  and  in  all  probability  will  aoott  hi 
negligible  as  was  the  case  prior  to  the  war. 

Quercitron,  the  most  important  natural  dye  of  dmnestic  origin,  ii 
prepared  from  the  bark  of  the  black  oak  (Quereus  tinctoria).  Il 
has  extensive  use  in  the  dveinff  of  yellows,  olive,  and  khnki  shades. 

OTHER    FINISHED   TOAL-TAR    PROOrCTR. 

Color  hilrfi, — Tlie  coal-tar  produ<*ts  included  in  this  group  are  % 
class  of  pi^mients  used  for  paints,  lithographic  inks,  and  many  other 
purposes.  They  arp  made  by  "  fixing  "  a  coal-tar  dye  on  an  inert 
Imse  material,  such  as  aluminum  hydroxide,  or  barium  sulphtle 
(blane  fixe). 

The  total  output  of  coal-tar  color  lakes  in  1919  was  T,509j921 
)K)iiniIs,  or  a  de(*rease  of  25  i>er  cent  from  1918.  Red  lakes  were  firsi 
with  an  output  of  3,151,149  pounds,  or  42  per  cent  of  total  lakes.  Of 
this  (|uantity  about  17.9  \^r  cent  was  Lithol  Red  and  15.3  per  ocat 
Para  Reds.  The  other  important  lakes  in  order  of  production  in 
1919  were  scarlet,  mai-oon,  yellow,  blue,  eosine,  green,  violet,  and 
orange. 

rhotofjraph'u:  chemicals. — The  total  output  of  coal-tar  prodnds 
use<I  as  develoi)ers  in  photography  increased  from  316,748  pounds  in 
1918  to  38r>.5(^  pfuinds  in  1919.  Hydroquinone,  the  most  important 
product  in  this  ^mup,  decreased  11  per  cent  in  output  to  272,?I29 
|>ounds.     Methyl  [)-amidophenol  sulphate  (metol),  another  impor- 
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iu)f  photographic  developer,  showed  more  than  a  400  per  cent  in- 
reahe  in  production  in  1910,  as  apiinst  that  of  1918. 

Mtdicinah. — The  production  of  coal-tar  niedicinals  in  1919,  exclu- 
ive  of  defhictin«r  2,103,101  pounds  of  disinfectants — a  product  not 
f  p<»rted  in  1918 — showed  an  increase  of  1,051.535  pounds,  or  29  per 
ent  more  than  the  1918  production.  The  total  output,  including 
lie  disinfectants,  was  6,777.9S8  pounds,  valued  at  $7,883,071. 

Acetylsalicylic  acid  (aspirin)  in  1919  accounted  for  over  one-half 
>f  the  total  value  of  medicinals,  the  quantity  pix)duced  being  1,777,105 
rounds,  or  nearly  double  the  1918  output. 

A  large  increase  was  reported  in  the  production  of  acetphenetidine, 
liloramine  T,  phenolphthalein,  neoarsphenamine,  b-naphthol  ben- 
:<)ate,  giiai^col  crystals  I^.  S.  P.,  and  guaiacol  liquid ;  while  the  follow- 
nir  products  showed  a  decrease  in  output:  Arsphenamine,  bismuth 
b-naphthol,  bismuth  tribromphenol,  dichloramine  T,  phenolsulphoph- 
thalein  and  phenolsulphonates. 

The  following  are  among  the  medicinals  which  were  reported  in 
1019  for  the  first  time :  Anesthesine  (ethyl  p-amino  l)enzoate),  cincho- 
phen  (phenylcinchoninic  acid),  dibromoxy-mercury-fluorescin,  cop- 
\>er  sulphocarlx>late,  sodium  sulphocarbolate,  zinc  sulphocarbolate, 
<rH»sote  carbonate,  guaiacol  carbonate,  b-naphthol  salicylate,  amyl 
'-.ilicylate,  and  ammonium  salicylate.  The  progress  made  during 
l*n9  in  the  production  of  a  greater  variety  of  coal-tar  medicinals  is 
an  important  addition  to  the  American  coal-tar  industry. 

Flarors  and  perfutne  materials, — Further  progress  was  made  dur- 
ing 1919  in  the  manfacture  hi  flavors  and  perfume  materials  derived 
from  coal  tar.  There  is  no  sharp  difference  between  these  products, 
many  of  them  being  suitable  for  both  flavors  and  perfumes.  One  of 
thorn,  here  considered  as  a  flavor,  is  the  substance  saccharin,  which 
in  recent  years  because  of  the  scarcity  and  high  price  of  sugar,  has 
liad  extensive  use  as  a  sugar  substitute,  and  also  as  a  sweetener  in 
'hewing  tobac<»o.  The  output  of  saccharin  was  547,988  pounds, 
valued  at  $1,017,091,  or  an  increase  of  nearly  29  per  cent  over  1918. 
1  his  increase  was  made  possible  through  the  release  from  military 
•ontrol  of  toluene,  the  raw  material.  The  average  price  of  saccharin 
<leoreased  to  $1.86  per  ix)und  as  compared  with  $10.55  in  1918. 

Coumarin,  used  both  as  a  flavor  and  as  a  ])erfume  in  scented  soaps, 
has  more  than  doubled  in  output  from  1917  to  1919.  Synthetic 
^'oumarin  has  practically  replaced  the  natural  product  derived  from 
tonka  beans. 

Kenzyl  benzoate  and  benzyl  acetate,  ordinarily  considered  as.  per- 
fume materials,  were  used  in  large  quantities  as  solvents  in  the  manu- 
facture of  varnish  for  aeroplane  wings.     Recently  benzyl  ben^gate 
has  been  used  with  considerable  success  as  a  nonnarcotic  antifepas- 
228i6'~-2l 4 
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modic.  Tlie  output  of  both  products  decreased  in  1919.  The  out[»i; 
of  benzvl  bcnzoate  in  1919  was  less  than  one-twelfth  the  1918  }>r.. 
duction,  while  benzyl  acetate  decreased  nearly  50  [)er  cent.  Pertiii 
materials  whose  output  increased  in  quantity  during  1919  inclu^; 
Bromstyrol,  cinnamic  alcohol,  methyl  acetophenone^  methyl  anthr.* 
nilate,  and  methyl  phenylacetate.  Several  perfume  chemicals  wei 
reported  in  1919  for  the  first  time. 

ISynthetw  resins, — Although  the  total  1919  output  of  syntiiei: 
resins  was  about  the  same  as  in  1918,  the  production  of  indivi«liiii 
resins    differed    widely.     Those    resins,    derived    from    phenol   hy 
condensation  with  formaldehyde  and  hexamethylenetetramine  i 
creased  in  quantity  as  compared  with  the  1918  figures.     As  a  din 
effect  of  this  increase  there  was  a  decrease  in  output  of  resins  '-■ 
tained  from  cresol,  a  subsittute  for  phenol  during  the  war.    Ee-ii^- 
made  by  condensation  of  solvent  naphtha  and  paracoumarone  showt 
an  increased  output  in  1919.    The  synthetic  phenolic  resin  induct  n. 
the  pi-oducts  of  which  have  many  different  uses,  was  created  by  invc: 
tions  of  American  chemists.     The  development  in  the  last  few  Te^^r- 
has  been  achieved  by  laborious  and  painstaking  research  conduett  . 
with  an  intimate  knowledge  of  the  requirements  in  other  industrir:^ 
in  which  these  products  are  now  used. 

St/ntfietici  tanning  materials. — Synthetic  tanning  materials  are  «n" 
comparativedv.  recent  origin,  having  come  into  commercial  use  iii 
(lermany  and  England  since  1912.    They  are  made  by  the  conden-i 
tion  of  certain  coal-tar  derivatives  and  formaldehyde  in  the  piv- 
ence  of  an  acid.    They  have  proved  their  value  for  tanning.  \n\' 
they  are  sometimes  sold  in  combination  with  a  smaU  amount  o* 
natural  tanning  extract.    Their  use  results  in  (1)  great  economy  (-'> 
time  required  for  tamiing;  (2)  a  satisfactory  leather  of  light  color. 
and  (3)  a  reduction  in  the  quantity  of  natural  tanning  extracts  rt 
quired.    As  the  supply  of  domestic  natural  tanning  materials  is  di- 
creasing,  the  domestic  tanning  industry  is  becoming  more  and  nion 
dependent  upon  natural  tanning  materials  of  foreign  origin.    TLev 
synthetic  products,  therefore,  promise  to  be  of  great  importance  i'l 
the  future  of  the  domestic  industry.    A  single  firm  in  this  country 
reported  the  manufacture  of  these  materials  in  1919. 

KMl'LOYKKS  AXD  RATES  C)F  PAY. 

Emj>loycef(  and  rates  of  pay. — Each  of  the  214  firms  reportinir 
the  manufacture  of  coal-tar  chemicals  was  asked  to  report  the  num- 
ber of  its  employees  receiving  sj^ecified   rates   of  pay    on   Decor 
ber  15,  1919,  or  the  nearest  representative  date  for  which  records 
were  available.     Twenty-four  firms  foimd  it  impracticable  to  «riv«^ 
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the  informatioiL  In  most  of  these  cases  tiie  primary  products  were 
uot  derived  from  coal  tar  and  the  departments  were  not  separately 
organized  in  such  a  way  that  tlie  number  of  men  engaged  in  the 
manufacture  of  any  one  class  of  products  could  be  d^nitely  stated* 
Certain  other  firms  had  gone  out  of  business  during  1919. 

One  hundred  and  ninety-one  firms  reported  a  total  of  24,736  em- 
ployees engaged  in  the  manufacture  of  coal-tar  products,  of  which 
2,605,  or  10.5  per  cent,  were  chemists  or  engineers.  This  is  probably 
a  larger  proportion  of  technically  trained  men  tluin  will  be  found 
ill  any  other  important  manufacturing  industry  in  the  United  States. 
Employed  in  the  main  under  the  immediate  or  general  direction  of 
these  technically  trained  men  were  22,181  skilled  artisans  and  un- 
skilled laborers.  This  is  an  increase  over  1918  of  369  in  number  of 
the  first  group,  but  a  decrease  of  2,861  in  the  number  of  employees 
without  technical  training. 

Table  10  shows  the  numl)er  and  percentage  of  employees  engaged 
in  manufacturing  operations  receiving  specified  rates  of  pay  in  each 
of  the  groups  of  technically  trained  and  untrained  men;  and  the 
percentage  of  the  total  of  each  group  of  employees  receiving  each 
s^xjcified  rate  of  pay  or  mtn-e.  The  projjortion  of  technically  trained 
men  receiving  the  higher  rates  of  compensation  is  much  greater  than 
the  proportion  of  untrained  men.  For  example,  57.4  oer  cent  of  the 
technically  trained  men  receive  $40  or  more  per  we^V,  whereas  only 
12.7  per  cent  of  the  employees  without  technical  training  received 
>?40  or  more  per  week.  Thirty-two  per  cent  of  the  techniciilly  trained 
men  received  $50  or  more  per  week,  whereas  only* 2.6  per  cent  of  the 
men  without  technical  training  received  that  sum. 

Tabi.k  10. — Hwptoyees  amf  rates  of  pay. 


Wages  per  week. 


NnmlH.»r  of  employees  at 
each  sprrirtfti  '.va^'o  en- 
gaged in  manufacturing 
operations. 
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A  comparison  with  the  corresponding  figures  for  1918  shows  that 
wages  during  1910  were  substantially  higher  than  in  1918.  Espe- 
cially was  this  true  of  employees  without  technical  training,  an^l 
technically  trained  employees  who  received  less  than  $50  per  week. 
For  example,  during  1918,  15.4  per  cent  of  all  employees  without 
technical  training  received  less  than  $20  per  week  whereas  in  191*' 
only  7.8  per  cent  of  such  employees  received  less  tlian  $20  i>er  week. 
Moreover  in  1918,  5.9  per  cent  of  all  chemists  or  technically  traineil 
men  received  less  than  $20  per  week  whereas  in  1919  only  3*9  per  cent 
were  receiving  less  than  this  weekly  rate.  During  the  same  time  tbt' 
group  of  men  without  technical  training  receiving  rates  of  pay 
greater  than  $20  per  week  increased  by  7.6  per  cent  whereas  chemists 
and  technically  trained  men  increased  by  only  2  per  cent.  At  the 
high  rates,  however,  this  increased  percentage  is  quite  reversed.  For 
example,  there  was  an  increase  of  6.3  per  cent  in  the  group  of  techni- 
cally trained  men  receiving  $40  per  week  or  more  as  compared  with 
an  increase  of  0.5  per  (*ent  of  employees  witjiout  technical  training. 

In  Table  No.  11a  comparison  is  made  of  the  percentages  of  techni- 
cally trained  men  and  men  without  technical  training  for  1918  and 
1919.  There  was  little  change  in  1919  as  compared  with  1918  in  the 
percentages  of  both  classes  of  men  receiving  the  higher  rates  of  pay 
($50  and  more  per  week). 

Table  11  shows  very  clearly  the  great  dependence  of  the  industry 
on  its  technically  trained  employees. 

Tahlk  11. — Comfmn'Mon  of  employees,  nitcft  of  paiL  J918  and  1919. 


Wages  per  week. 
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RESEARCH  Wi>RK. 


Of  the  total  of  214  firms,  65  had  separately  organized  research 
laboratories  for  the  solution  of  technical  problems  in  the  manufactiin* 
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of  their  products  and  for  the  discovery  of  new  products.  During 
1919  the  net  operating  expenses  of  these  research  laboratories,  to- 
<rether  with  the  cost  of  research  work  done  in  the  laboratories  not 
separately  organized  for  research,  was  $4,274,247.  This  includes 
salaries,  apparatus,  and  materials,  after  deducting  the  value  of 
salable  products  made  in  research  laboratories.  This  figure  is  prob- 
ably an  understatement  of  the  real  cost  of  experimental  work,  since 
it  does  not  include  in  all  cases  the  cost  of  experimental  work  done 
as  a  part  of  manufacturing  operations  and  not  shown  on  the  books 
uf  the  companies  as  a  charge  against  research. 

NOTES  ON  DYE  INDUSTRIES  IN  OTHER  COUNTRIES. 

Germany, — About  90  per  cent  of  the  productive  capacity  of.  Ger- 
man dye  factories  is  located  within  the  territory  occupied  by  the 
allied  and  American  troops.  Inspection  by  the  military  authorities 
has  disclosed  the  fact  that  during  the  war  plants  which  formerly 
had  manufactured  dyes  'were  engaged  in  a  large  scale  production 
of  explosives,  and  of  poisonous  gases.  An  inventory  of  the  stocks 
of  dyes  on  hand  as  of  August  15,  1919,  showed  that  the  total  was 
approximately  20,000  tons,  which  is  probably  about  one-tenth  of 
their  annual  prewar  production. 

Production  of  dyes  in  Germany  during  the  first  year  after  the 
i^ipiing  of  the  armistice  was  practically  negligible  compared  with 
the  prewar  output.  Beginning  with  February,  1920,  detailed  state- 
ments of  one-quarter  of  the  monthly  production  (this  portion  is 
rwiuired  to  be  reserved  for  optional  purchases  of  the  allied  and  asso- 
( iated  Governments  by  the  peace  treaty.  Annex  VI,  Part  II)  of  every 
<lye  in  each  factory  were  made  to  the  Separations  Commission. 
Copies  of  thej^c  monthly  statements  through  October,  1920,  have  been 
received  by  the  Department  of  State,  which  has  given  permission  for 
their  publication  by  the  Tariff  Commission.  A  summary  of  these 
reserved  stocks  in  (lerman  dye  plants  is  shown  in  Table  12. 

During  February,  1920,  the  quantity  of  dyes  reserved  by  German 
plants  totaled  876,449  pounds,  indicating  a  total  output. of  oyer. 
3,500,000  pounds  for  that  month.  A  progressive  increase  is  shown 
in  each  succeeding  month  to  a  maximum  of  3,026,247  pounds  in 
August,  which  indicates  a  total  output  of  over  12,000,000  pounds 
monthly.  Since  August  there  has  been  a  slight  decline  in  reserved 
stocks  to  2,779,132  pounds  in  October.  The  rate  of  production  ftom 
July  to  October  inclusive  is  only  ^bout  one-third  of  Germany's 
pi'ewar  output. 


It  i      i- 
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England, — ^At  least  six  English  firms  were  manufacturing  dyes  in 
1914,  and  in  addition  two  other  factories  at  Ellsmere  Port  and  Brom- 
borough  Port  were  operated  by  the  Germans  in  order  to  comply  with 
the  patent  act  of  1907. 

It  has  been  estimated  that  these  firms  produced  about  10  per  cent 
of  the  dyes  used  in  the  United  Kingdom  in  the  year  immediately 
preceding  the  outbreak  of  the  war,  with  a  total  output  not  exceeding 
2,000  tons  annually.^  The  production  included  a  fairly  wide  range 
of  acids,  direct,  basic,  and  sulphur  colors,  and  in  addition  a  limited 
variety  of  alizarin  derivatives.  With  the  exception  of  indigo,  vat 
dyes  were  not  produced  in  England.  Development  since  the  war 
has  been  chiefly  in  the  faster  dyes  including  vats  and  alizarin  deriva- 
tives, and  has  resulted  in  the  production  of  a  considerable  variety 
in  this  field.  The  output,  however,  has  not  been  sufficient  to  meet 
the  domestic  demand.  Eecent  estimates  indicate  that  the  present 
production  of  fast  dyes  is  about  25,000  tons  annually.^  Tlie  range  of 
dyes  produced,  however,  is  limited.  In  January,  1920,  the  advisory 
committee  of  the  British  Color  Users  Association  visited  Germany, 
and  arranged  for  the  purchase  of  140  tons  of  dyes  to  relieve  the  short- 
age of  certain  types  in  England. 

Switzerland. — ^Although  hampered  by  a  lack  of  intermediates  and 
other  raw  materials,  the  Swiss  dye  industry  developed  during  the  war 
to  a  remarkable  degree,  owing  to  the  absence  of  German  competition 
in  the  dye  markets  of  the  world. 

Since  1915,  the  Swiss  dye  manufacturers  have  been  under  contract 
to  supply  English  dye  consumers  with  a  large  proportion  of  the  dyes 
made  from  English  intermediates  and  other  English  raw  materials. 
England  has  therefore  received  more  Swiss  dyes  than  any  other 
country.  In  1918,  the  value  of  the  exports  of  Swiss  colors  to  Eng- 
land was  over  three  times  the  value  of  those  exported  to  the  United 
States.  Switzerland  has  also  imported  intermediates  and  other  raw 
materials  from  the  United  States,  France,  and  Italy. 

The  leading  dye  manufacturers  of  Switzerland  have  recently  been 
consolidated  into  a  single  company.  This  company  controls  a  branch 
in  England  and  has  purchased  control  of  the  dye  factory  of  Ault 
&  Wiborg,  at  Norwood,  Ohio. 

"^rance, — The  development  of  a  dye  industry  in  France  has  been 
slower  than  in  the  United  States,  England,  or  Switzerland.  Several 
plants  maintained  by  German  firms  before  the  war  have  been  taken 
over  and  operated  by  French  interests.  They  were  located  at  Neuilly- 
sur-Saone  (Rhone),  Creil  (Oise),  Flers  (Xord),  Lyon,  St.  Fons 
(Rhone),  and  Tourcoing  (Nord).  These  factories  were  probably 
established  mainly  for  the  purpose  of  evading  the  high  French  duty 

'London  fheroical  Trado  Journal,  Mar.  G,  1020. 
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on  manufactured  tlyes  by  importing  the  intermediates  from  Ger- 
many at  a  lower  duty.  By  the  establishment  of  these  factories  in 
France  the  (iermans  were  able  also  to  avail  themselves  of  the  fret* 
entry  accorded  goo<ls  of  French  manufacture  by  French  colonies. 

Japan. — before  the  war,  Japan  annually  imported,  mainly  from 
Germany,*  dyes  to  the  value  of  about  $4,0(X),000.  In  1915  a  law  w  as 
passed  providing  for  subsidies  to  companies  engaging  in  dye  manu- 
facture. The  subsidies  were  to  be  in  amounts  sufficient  to  enable  tijr^ 
companies  to  pay  8  per  cent  dividends  upon  their  invested  capitnl. 
and  were  to  continue  for  10  years.  It  is  reported  that  at  least  three 
companies  are  thus  subsidized. 

Many  companies  went  into  the  business  and  at  one  time  there  wvip 
more  than  1(K)  firms,  with  an  estimated  capital  of  al>out  $7,r>(K),(HK). 
But  many  of  these  new  enterprises  proved  short  lived.  Of  the  72 
firms  reported  as  manufacturers  in  the  spring  of  1920,  46  had  dis- 
continued by  the  end  of  July.  The  number  making  sulphur  colors 
was  reduced  from  33  to  7.  Those  firms  still  operating  are  reported 
to  be  working  only  part  time.  It  is  reported  that  the  range  of  dyis 
now  made  in  Japan  includes  direct  cotton  dyes,  basics,  and  mordants, 
oxidized  colors  and  sulphurs.  The  Mitsui  Mining  Co.  is  making 
various  anthracene  colors  and  synthetic  indigo.  The  Japan  Color 
Co.  produces  Sulphur  Blacks,  which  have  l>een  exported  chiefly  to 
China. 


>  British  Trade  Journal,  Muy  9,  1918. 


art  HL  CENSUS  OF  DYES  IMPORTED  INTO  THE  UNITED  STATES  FROM 

JULY  h  1919,  TO  JUNE  30, 1920. 


Section  501  of  Title  V  of  the  act  of  September  8,  1916,  makes  the 
pe<ific  duties  on  dyes  and  other  finished  coal-tar  products  after 
•September  8,  1921,  dependent  upon  whether  as  much  as  60  per  ceht 
)f  the  consumption  of  these  products  is  being  produced  in  the  United 
•States.  Unfortunately,  however,  the  provisions  are  not  cle^r  as  to 
IV 1  let  her  the  domestic  consumption  is  to  be  considered  as  the  total 
Lonyumption  of  each  class  of  finished  products  or  the  consumption 
hi  individual  items  within  the  class.  In  either  case  there  has  been 
a  lack  of  detailed  information  as  to  the  importation  of  individual 
lives,  and  therefore  a  census  of  imports  was  imdertaken  by  the  TariflF 

Commission. 

With  the  cooperation  of  the  Treasury  Department  all  invoices 
covorin«2C  dye  imports  in  the  fiscal  year  1920,  with  the  exception  of 
those  of  the  port  of  New  York,  were  sent  to  the  commission  for 
tabulation.  The  statistics  of  dyes  imported  through  the  port  of 
New  York  were  obtained  by  transcribing  the  necessary  information 
<lirect  from  the  invoices  in  the  customshouse  files  of  the  collector  of 
tlie  port  of  New  York. 

The  dyes  were  classified  according  to  their  chemical  composition 
and  were  tabulated  according  to  the  Schultz  and  Julius  Tables,  1914 
e<iition.  Various  dyes  were  also  identified  according  to  Norton's 
census*  as  well,  and  from  other  sources  of  information  in  the  files 
of  the  Tariff  Commission.  Dyes  identified  by  Norton  as  a,  b,  c 
classes  under  a  given  Schultz  number  were  included  in  that  number 
in  each  case  without  special  designation,  although  it  is  understood 
tl\at  such  dyes  are  not  always  chemically  identical  with  the  original 
Schultz  types. 

The  Tariff  Commission  can  not  vouch  for  the  accuracy  of  these 
classifications,  as  some  identifications  were  supplied  by  dye  experts 
antl  others  by  foreign  manufacturers.  Those  dyes  which  could  not 
le  identified  by  Schultz  numbers  were  classified  according  to  their 
method  of  application  as  follows:  Direct,  vat  (including  indigo), 
^f'id,  sulphur,  mordant  and  chrome,  basic  and  oil -soluble  dyes.  A 
small  number  of  colors  not  classified  by  either  method  are  listed  by 
name  under  the  heading  "  unidentified  and  unclassified  colors."      In 

'Korton,  ThomHn  If.:  "Artlftcial  Dyestnffn  UkmI  in  the  I'nltMl  Stnt#*/'  Depf.  of  Tom- 
«"*»«»,  Ri».  AistH,  Heri^  No.   121. 
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addition,  9,352  pounds  of  dyes  are  included  in  "  all  other,"  as  \ 
trade  or  chemical  name  for  the  dyes  was  not  given  in  the  invoicv. -. 

Tlie  published  values  of  English  dyes  include  c.  i.  f.  charges,  wii' 
the  exception  of  a  small  charge  for  packing.    In  the  case  of  S\m- 
dyes,  however,  all  extra  charges  are  included  in  every  instni  < 
The  (ierman  invoices  varied  in  the  methods  used,  but  in  most  *  a- 
the  extra  charges  are  not  included  in  the  invoice  values. 

The  date  of  the  consular  certification  was  taken  as  a  basis  in  om 
verting  the  foreign  invoice  value  to  United  States  currency.    Ti- 
rate  .of  exchange  used  as  a  basis  in  conversions  was  the  exchaii;: 
value  published  by  the  Treasury  Department  for  that  quarter  ii 
which  the  consular  certification  dates  occurred. 

SYMBOLS  DENOTIXG   MAXtrFACTURER. 

In  the  table  of  imports  of  dyes  under  the  heading  ^  manufacturer' 
is  shown  a  symbol  for  each  dye,  which  refers  to  the  following  list  » 
manufacturers  in  foreign  countries. 

1.  tup:  six  leading  companies. 

A Attien-Gesellschaft    fur    Anilin-Fiibrikation,    Berlin.      Foundef!    l^T". 

Branches  in  France  and  Russia. 
B. Biulische    Anilin-    and    Soda-Fabrik,    Ludwigshafen    on    the    Rliit  • 

Founded  1865.    Branches  in  France  and  Russia. 
By Farbenfubriken  vorm.  Firedr.  Bayer  &  Co.,  Leverkusen  oa  the  llh  n 

Fouiule<l  1862.    Branches  in  France,  Russia,  and  the  United  St;  t. 

(Rensselaer,  N.  Y.). 
C Leopold    Cassella   &   Co.,   Frankfort   on   the   Main.     Founded   I'^T' 

Branches  in  France  and  Russia. 
K Kalle  &  Co.,  A.  G.,  Biebrich  on  the  Rhine.    Fonnded  1870.    Branch 

Russia. 
M Farbwerke  vorm.     Meister  Lucius  &  Brilning,  Hochst   on  the  Mr 

K(>uiule<l  1862.    Branches  in  France  and  Russia. 

L».    THK  SKVKN   8MATXEU  OEBMAN   COMPANIES. 

BK TAMi)ziKer    Anilinfabrik    Beyer    &    Kegel,    Furstenberg    near    L<^i^  ■: 

L\)unded  1882. 
CO..   _   Chemikalienwerk   Griesheim   G.    m.   b.   H.,   Griesheim   on   the  Ma  :i 

Founded  1881. 

CJ ('arl  jajrer  G.  m.  b.  H.,  Anllinfarbenfabrik,  Dusseldorf.    Fonnded  1S2' 

GrE Cheniisclie    Fabrik    Griesheim-Elektron,     Offenbach     on     the    M:i''- 

Founded  1842. 
Ii___^_  -  Farbwerk  Muhlheim  vorm.  A.  Leonhardt  &  Co.,  Muhlheim  on  the  Ma;' 

Founded  1879.    Branch  in  France. 
tM Cliemische  Fabriken  vorm.  Weiler  ter  Meer,  Uerdingen  on  the  Rhiu' 

Founded  187T. 
WD waitiuK.  Dahl  &  Co.,  A..G.  Barnieo.     Founded  1842. 


CENSUS  OF  DYES  AND  COAL-TAB  CHEMICALS. 


59 


3.   DUTCH.  B^GIAN,  AND  FRENCH  C0MPANIP>4. 

FA Farbwerk  Amniersfoort.  Amniersfoort,  Netherlands.    Founded  1888. 

NF Niederlandische  Farben-  und  Cliemikalienfabrik  Delft,  Delft,  Nether- 
lands.   Founded  1897.    Branch  ia  Russia. 

\M Lazard  Godchaux,  of  Brussels.  (These  products  are  probably  com- 
pounded largely  from  the  dyes  made  by  A.  Wiescher  &  Co.,  of 
Haeren,  Belgium.) 

I* Societe  Anonyme  des  Matieres  colorantes  et  prodults  chimiques  St. 

Denis     (formerly    A.    Poirrier),    St.    DenLs,    near    Paris,    France. 
Foundi^d  1830. 

4.    SWISS  C0MPANIE.S,  ALL  AT  BASEL. 

I>H Farbwerke  vorni.  L.  Durand,  Huguenin  &  Co.    Founded  1871.    Brunchos 

in  Germany  and  France. 
(J Anillnfarben-  und  Extract -Fabriken  vorm.  Job.  Rud.  (JtMiry.     F<uiiule<I 

1764.    Branches  in  France,  Germany,  and  Russia. 
I Gesellschaft    fur    chemifiche    Industrie.      Founded    188.1.      liranih    in 

France. 
S Chemische  Fabrik  vorm.  Sandoz  &  Co.    Founded  1887. 

5.   KNOLLSH  COMPA>'JE8. 

CICo The  Clayton  Aniline  Co.   (Ltd.),  Clayton,  near  Manchester.     Fcnuuled 

1876. 
rU Claus.s  &   Co.    (formerly  Clauss  &  Ree),  Clayton,  near  Manchester. 

Founded  1890. 

f'V Colne  Vale  Chemical  Co.,  Milnsbridge,  near  Huddersfield. 

KH.^.__  Read  Holliday  &  Sons   (Ltd.),  Huddersfield.     Founde<l  1830.      (Pur- 

chasetl  by  British  Dyes   (Ltd.).) 

BD British  Dyes   (Ltd.).     Founded  1915. 

l^v Levinstein   (Ltd.),  Crumi^sall  Vale,  near  Manchester.     Foumled  1804. 

Q Importations  of  unknown  source,  throupch  dealers  in  colors. 

Table  13. — fiummary  of  dyes  iinyorted  into  the  Inited  Htiitc^  durimj  thr  ff-ivat 

year  UUO,  chisfiified  by  applicatiwt. 


Direct 

Vat  (inchuifnf  indigo). 


(a)  ladigo 

(b)  Other  vats. 


Class. 


ACMi 

Hulphmr I. !...!.  I 

Mordaot  aiidchrome. .'/.'.'. 

Basic 

J)yw  for  ooior  lakn  and  spirit  soluble  dyes, 
tfnclassifled. .%... 


Total. 


Qjiantity 


Pounds. 
6W,7')7 
942, 145 


520.  a47 
421,  79H 


851,220 
27B,800 
447, 869 
230,529 
15, 516 
42,311 

3,501,147 


Per  cent 
of  total. 


19.  S 
2«).  9 

n.9 

12.0 

24.3 
7.9 

12.7 

6.7 

.4 

1.3 

100.0 
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Table  14. — Imports  of  dyes  lor  fiscal  year  J02(^ — Continued. 


8€ha)U 
No. 


671 
()72 


6?3 

1)79 

65*1 

<M 
6H5 

6>*7 

690 
692 

699 

705 

7(HJ 

734 
73»'. 

747 

74?- 


759 
7G(i 

761 


762 

7ii:i 
70.0 

7W 
767 

76J* 

772 
774 


Naino  of  flye. 


Iiiduline  <«car1et 

A  Mjo  carmine  CJ X ' 

Kosazine 

Rosasineeonc 

Ato  carmine  B 

Rosinduline  2B  bluish 

Safranine 

Kafranine  FF  extra 

New  fast  gray 

Methylene  gray  ND 

Brilliant  Vhoduune  red  B 

Tannin  heliotrope 

Uosolane  O 

Rosolane  B  couc 

r>iphene  blue  R 

Naphtazine  blue 

Napthazine  navy  blue 

Indiiline  ( water  soUible) 

Sohible  blue  2R 

Indamine  6R 

\cid  oyanine  B  F 

Acid  cyanine  B  F 

IndocyaJiine  B 

PyroRrnc  Rrcon  2(5 

PyroRenc  dark  green  yellow  B  shade 

Pyrogene  green  3i  • 

Pyropene  yellow 

Pyrogene  yellow  O 

Katie'ene  green 

Thional  brilliant  green  i\(\ 

Thional  brilliant  green  G 

Thional  red  brown 

Thional  brown  O 

Thional  brown  01) 

Ilydron  blue 

Carbindol  blue  R 

Hydron  »)lue  O  paste  20  per  cent 

Hydron  blue  (i  paste  30  per  cent 

Hydron  blue  <}  paste  40  per  cent 

Hydron  blue  0  powder 

Hydron  blue  R  paste  20  i)cr  cent 

Hydron  blue  R  powder 

Anthraflavonc  G  paste 

V  nthrada vone  G  ('  paste 

Intlant hrene  golden  orange  (J  paste 

Indanthrene  golden  orange  G  powder 

Indanthrene  golden  orange  (J  aouble  paste 

Indanthrcne  golden  orange  O  double  paste,  sand  free. 
Indanthrene  golden  orange  R  paste 

Indanthrene  golden  orange  R  paste,  sand  free 

Indanthrcne  golden  orange  RRT  paste 

Indanthrene  golden  orange  RRT  naste.sand  free 

Indanthreno  golden  orange  R  double  paste,  sand  free. 
Indant  hrene  scarlet  il  paste 

Indant hrene  scarlet  (J  past e ,  sand  free 

Inlanthrine  scarlet  G  double  paste 

Indanthrene  scarlet  (J  double  paste,  sand  free 

Indanthrene  dark  blue  BO  paste,  sand  free 

Indanthrene  dark  blue  B.C. 8.  powder 

Indant  hrene  green  B  paste 

Indanthrcne  green  B  powder 

Indanthrene  green  B  double  pa«?te 

Indanthrene  green  B  double  paste,  sand  free 

Indanthrene  violet  Rex. paste 

Indanthrene  violet  R  ex.  paste,  sand  free 

Indanthrene  violet  RR  extra 

Indanthrene  violet  RR  extra  paste 

Indanthrene  violet  RR  extra  paste,  sand  free 

In«lanthrene  vis^let  RR  extra  powder 

Indanthrene  violet  RR  extra  aouble  paste,  sand  free. 
Indanthrene  black  B  B  double  paste 

Indanthrene  black  BB  powder 

Galloflavine  10  ner  cent  paste 

Aliiarin  black  »  paste 

Alizarin  black  WR  16  per  cent  paste 


Mann- 
factoftf. 


B. 


s. 


K.. 

LG 


M.. 

By. 
C. 
M.. 
M.. 

A., 


WD. 


BR. 


A.. 
LG 
A.. 


S. 

s. 


s... 

BD. 


Lev 
C... 
C... 
C... 
C... 
C... 
C... 
B.. 
B.. 
B.. 


B.. 

B.. 

B.. 

B.. 

B.. 

B.. 

B.. 

B.. 

B.. 

B.. 

B.. 

B. . , 

B.. 

B.. 

B.. 

B.. 

B.. 

B.. 

B.. 

B.. 

B.. 

B.. 

B.. 

B.. 

B.. 

B.. 

B.. 


Inqrarts. 


Qnantity. 


vahi« 


71  ! 

330  .      J3.  jr 


404 

"ise 


50 


24,. 
249  I. 


541  j. 
2,219  |. 


100  '. 
5,675  j 


5,0(6 


3,307 


25,078 


2I,o«S 


1,353 


2,»7 


15,20S 


395 


906 
"3,'427 


842 
ii,'i98 


25,087 


24 

14,703 


4.^1^ 


j.».- 


H  t>i.'. 


>..i. 


?0 


3.: 


^,^'^ 


T.'" 


Ill 
l.J'J 


241 


40,  - '.' 
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Table  14. — fmports  of  tlyca  for  fiscal  year  1920 — Continiie<l. 


No. 


Name  of  dye. 


—ft 


779 

7W 


7K2 


7M 

7>«7 

7)* 

7or) 


791 
792 


7U'-> 


79» 

is'J8 
N>4 


)!10 


811 
«12 

Hie 

817 


I 


Manu- 
facturer. 


AHiarIn  (synthetic) 

AUxarm  paste  YC  A  2qj>er  cent 

AUsartn  red  i>aste  IP  26  percent 

AliiarinredpasteYCA 

AlkarinrediB  20  per  cent  paste 

AUzarinred  IB 40  percent  paste 

AJittrin  orange  R  paste 

AUzarinred 

Alfaarinred  1  WS 

Alizarin  red  8_powder 

AlizarinredSWB  powder. 

AlizarinredW  powder 

Aiizarin  brown 

Anthracene  brown  20  per  cent 

Anthracene  brown  100  per  cent  powder 

Anthracene  brown  WL  paste 

Alizarin  hrown  O 

.Uizarin  brown  20  per  cent  paste 

Anthracene  brown  WLP  paste 

.UlzarinSX 

Alizarin  paste  8X20  per  cent 

AlizarfaiGX  20  per  cent  paste 

.ilizarin  Bordeaux  GO  paste 

TMlxture  with  778.] 
.Vlicarin  cyanine  N8  powder 

AlizarinecyanineWRB  powder 

Anthracene  blue  WR  paste 

Anthracene  bh2e\VR]>aste  doable 

.inthraceneblueSWGGnowder 

Anthracene  blue  SWGQ  powder 

Anthracene  blue  8WGG  ex  powder 

Anthracene  blue  SWR  powder 

Anthracene  blue  S  W  B  powder 

Indanthrene  olive  O  powder 

nbanone  orange  R * 

Cibanone green  Clpaste 

Cibanone  orange  R  paste 

Cibanone  orange  R  paste  9  per  cent 

Cibanone  orange  R  paste  7  per  cent 

Cibanone  orange  R  paste  8  per  cent  (yellow  shade) . . . 

Cibanone  orange  R  paste  10  per  cent 

Cibanone  yellow  R  paste  10  per  cent 

Cibanone  yellow  R  paste 

Cibanone  yellow  R  paste 

Cibanone  yellow  R  paste  10  per  cent 

Alizarin  maroon  paste ,  10  per  cent 

AiJcarincyanineGG  powder 

Alizarin  cyanine  green  G  extra  powder 

.\ntluiu!ene  blue  WG  paste 

Alizarin  blue  WX  10  per  cent  paste 

Alizarin  blue  J R  powder ^. 

Alizarin  blue  S 

Alizarin  blue  SB  45 

Alizarin  blue  S  powder 

Alizarin  blue  8  powder 

Alizarin  sky  blue  B  cone.  70/100  powder 

Alizarin  sky  blue  B  powder 

AlizartaiblueSB45eonc.  SOpercent 

Alizarin  green  8  paste 

Helhidone  yellow  3  GN 

Hellndone  yellow  CG 

Uelindone  yellow  C  AK  i>owder  and  paste 

Helindone  yellow  3G  N  paste  and  powder 

Hellndone  yellow  3GN 

Algole  yellow  3GL  paste 

Algole  yellow  3  G  powder 

Al£oleyeUow3GLpowder. 

Indantivene  orange  RT 

Indanthrene  orange  RT  paste 

Algole  yeUowWF 

A  Igole  scarlet  G  paste 

Algolescarlet  G  powder 

Algole  red  5G  paste 

Algole  red  5G  powder 

Algole  yellow  30  paste 

Algole  yellow  R  powder 


Q.. 
Q.. 
Q.. 
M.. 
M.. 
By. 


M.. 

B.. 
B.. 

By. 


B.. 

B*.. 

Lev, 

M.. 

M.. 

Lev 


Q-. 
B.. 

By. 
By. 


B. 
B. 
B. 
B. 
B. 
B. 
B. 
B, 


I... 

S... 
I... 
B.. 

By. 

B.. 
B.. 

By. 


M.. 

By. 

B.. 


M. 
M. 
M. 
M. 


gy- 
I': 

B.. 

gy- 

By. 


Import^. 


Quantity 


Invoice 
vahie. 


Pounda. 
8,575 


oOO 
5,072 


1,235 


2,280 


20 
187 


29.608 


856 


11 
6,188 


15,»86 


70 
3,165 


49 

2,031 


12,298 


2,997 
1,440 


By. 


440 


382 


3 
552 


146 


Wl 


$3,7fa 


1,521 


450 


818 


02 

32,"  IM 

"*'«9 


11,610 


21,488 


10,958 


144 

'»,'527 


3,751 


110 


43 


1,547 
"""21 
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Table  14. — ImitorU  of  dyes  for  fiscal  year  1920 — Continued. 


Bchultz 
No. 


Namoofdve. 


810 


i^2 


«0 
S22 

S2s 
«29 
830 


833 
834 
833 

sr» 


844 

847 


84S 


849 


8.50 
851 


AJgolc  pink  II  paste 

A  Igole  mnk  R  povrder 

AlgoleiMFF  extra  paste 

AlRoiered  FF  extn  powder 

AlKole  brilliant  red  2B  paste 

Algole  red  R  extra  paste 

A  IgoIe  red  R  extra  powder 

Algole  brilliant  violet  K  paste 

Algole  brilliant  vioiet  RP  powder 

Algole  brilliant  violet  2B  paste 

Algole  brilliant  violet  2B  powder 

Algole  blao  3R  paste 

Algole  bloe  3  R  powder 

Algolebrilliant  orange  FR  paste 

A  Igole  brilliant  orange  FR  powder 

A  Igole  violet  B  powder 

A  igole  orange  R  paste 

A  Igolc  orange  R  powder 

Algole  red  B  paste ^ 

A  Igole  red  B  powder 

Indantnreno  claret  B  paste 

Indanthrene  claret  B  extra  paste 

.Vigole  Ixx^lcaux  3B  paste 

Algole  bordeaux  3B  powder 

ladaiiilireneredR  paste 

Indanthrene  red  R  powdw 

Indauthrene  red  R  double  paste 

Indaiithrcuered  R  double  powder 

Indanthrenored  R  double  paste,  sand  free . 
Indatit lircnered  BN  extra  paste 

Indauthrene  red  UN  extra  paste,  sand  free. 

Indanthrene  red  BN  extra  powder 

IndanttareDB  violet  RN  extra  powder 

Algole  olive  R  paste 

AjgoleoliveR  powder ^.. 

Algole  gray  B  powder. 


Algole  gray  2B  powder. 
Helindfoneorange  G  RN 


HolindoneorangoORN  paste 

HeUndonebrownSttN  paste 

lndanthren€rt)lueRS , 

Indanthrene  blue  RS  fbr  paper  paste 

Indanthrene  blue  RS  for  paper  trip,  powder 

Indanthrene  blue  RS  paste 

Indauithrcneblue  RS  double  paste *.. 

Indanthrene  blue  RS  papw  paste,  sand  free 

Indanthrene  blue  RS  trip,  paper 

Algole  blue  K  powder 

Indaiithrenebiue3Gi>owder.. * 

I  ndanthrene  blue  3G  paste 

Indanthrene  blue  GCD  paste 

Indauthrene  blue  GCD  paste,  sand  free 

Indanthrene  blue  GCD  powder 

Indanthreneblue  GCD  double  paste 

Indanthrene  blue  GCD  double  paste,  sand  free 

Algole  blue  3G  paste 

IndanthrenemaroonR  paste 

Algolegreen  B  paste 

Algole  green  B  i)owder 

Algole  dark  groen  B  powder 

Indanthrene  gray  B  paste 

Indanthn»ne  gray  B  powder 

Indanthrene  pray  B  double  paste 

Indanthrene  gray  B  double  paste,  sand  tree 

Indanthrene  ycUo  w  G  double  p^c 

Indanthrene  yellow  Gpaste 

Indanthrene  yellow  G  paste,  sand  tree 

Indanthrene  >t11ow  R  paste  double 

Indanthrene  >tUow  R  paste 

Indanthrene  yellow  R  paste,  eand  free 

Indanthrene  ycUow  R  double  paste,  sand  free 

I  ndanthrene  yellow  powder 

Indanthrene  blue  WB  powder 

Alizarin  direct  blue  B 

Alizarin  cyanole  B 

Alizarin  direct  blue  B 

Alizarin  direct  blue  EB 


Impots. 


Manu- 
facturer. 


21- 
2^ 
2^- 
2^- 
2?- 
2^ 
2^" 
2^ 
2^ 
2^ 

1^- 

1- 
2^- 

2^- 

if; 

B.. 

2^ 

By. 
B.. 
B.. 


B.. 
B-. 

B.. 
B.. 
B.. 
B.. 

2^- 
2^- 
2^ 

By, 


M.. 

B.. 
B.. 
B.. 
B.. 
B.. 
B.. 
B.. 

1': 

B.. 
B.. 
B.. 
B.. 
B.. 
B.. 

1': 
II: 


B. 
B. 
B. 


Quantity.  ^'^^ 


Potent. 

i.iia 


1,910 


3.C15 


596 


419 


29 
373 


S,SS2 
'2,'72i 


61 


461 


101 


10,010 


15,000 
8»144 


121 

S51 


64,478 


I. 


2,079 
46 

339 


1,»I9 


B I      22,812 

B 

B 

B 

B 


.1. 


B. 
B. 
B. 


1, 


213 


C. 
M. 
M. 


K'.*-"* 


2.  : 


5.4- 


4i« 


2,916  1,4** 


3f/» 


4,>' 
l.i.v. 


l*> 


92,  :n- 


ri: 


•wl 


6U,  •.■'.< 
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Tabi^ 


£  14. — Import;^  of  dyes  for  f.atral  year  1920 — Continued. 


>chtiltz 
No. 


Namoofdvc. 


Imp<»i< 


Manu- 
facturer. 


S52 


853 
854 


856 


858 


8r.o  • 


80*2 
865 


AizarininaolDR 

Allxarin  direct  TJolet  R 

Alisarin  frisole  R  powder 

Aniliraqainone  rinlet  powder 

AUxarin  vlridiiie  FF  raste 

AlizBrin  viridine  FF  powder. 


Alizarin  Tiridine  F  parte. 

rder 


mi 


870 
873 


Alizarin  aatrole  B  pow(! 

AUcarin  rubiiM^  30  powder 

AUsarin  mbinole  R  oone.  SOfVSO  powder 

Alizarin  mbinole  R  powder 

Alizartn  Apphirole  B  powder 

Alizarin  aapphiroie  8B  powder 

Allzaiin  sapphinde  WBA  powder 

Cyanantlirol  R  powder 

Cyanantlmd  RBX 

Cyananthrol  RXO 

Alizarin  bine  black  Bpowder 

Alizarin  blue  black  SB  powder 

Antliraqainoiie  blue  green  BXO 

Antliraqiiinone  green  GXN 

AUzarin  direct  green  O 

Alizarin  direct  green  G€ 

Alizarin  cjraninegreen  Bpowder 

Alisarin  cyanine  green  O  extra  oonc  70/100  powder. 

AlisarbiCTanine  green  O  extra  powder 

Alizarin  mrect  green  O 

Lenco  dark  green  Bpowder 

Indanthrene  brown  B  double  paste 

Indanthrene  brown  B  powder 

Indanthrene  brown  B  paste  sand  free 

Algol  e  brown  R  paste 

Algole  brown  R  powder 

Algole  C^orlnth  R  powder. 


874 

877 


8S0 


881 


Aigole  Corinth  R  powder . 


883 


885 


8R7 

8S8 


Helindbne  brown  A] 

Helindone  brown  AN  10  per  oent  paste. 

Indanthrene  pink  B  paste 

Indanthrene  pink  B  paste  sand  free 

Indanthrene  pink  BLpowder 

Indanthrene  red  violet  RRN  paste 

Indanthrene  red  violet  RRN  powder.. . 

Indigo  (synthetic) 

ladigotine  or  indigo  extract 

Didigotino  06120. 

IndUgotineconc 

Indigo  RB 

Helindone  MueBB  paste 

Indigo  MLB  2B  powder 

Indigo  MLB  2B  paste  20  per  cent 

Helindone  blue  tfB  paste 


Ciba  blue  2B  powder 

Ciba  blue  2B  powder 

Ciba  blue  2BI>  paste  16  per  oent. . . . 

Ciba  blue  2BD  paste 

Ciba  blue  2B 

Brom-indigpF  Bpowder 

Indigo  MLB  4B  20  per  cent 

Indigo  KG 

Indigo  MLB  6B  powder 

Indigo  MLB  6B  paste 

Indigo  MLB  OBpaste,  40  per  oent. . 
Brilliant  indigo  B,  20  per  cent 

Brilliantindigo  B  powder 

Brilliant  indigo  B  paste  20  per  cent 
Brilliant  Indigo  40, 20  per  cent 

Brilliant  indigo  40  paste  20  per  cent . 

Indigo  G  paste 

Hdindone  green  G 

Helindone  green  G  paste 

Helindone  green  O  powder 

AlIiarinindigoG  paste 

AHiarin  indigo  Bjpaste 

Alizarin  indigo  3  B  paste 

Alizarin  indigo  3  R  powder 


M.. 

i': 

B.. 
B.. 
By. 
By. 

By. 


Q 

B. 

B. 

B. 

B. 

B. 


WD. 
WD. 


M. 
M. 
M. 
M. 


K... 
I... 
T... 
I... 
I... 


M... 
M... 
M... 
B... 

B... 
B... 
B... 
B... 


Quantity, 


Pounds. 
251 


Invdoe 

value. 


$481 


750 
4,422 


I 


5,798 


8,523 

ie.Gctt 


By 

By 

By 

B.v 

By 

By ' ' 

By ; j 

By I      22.890  I        25,732 

By ' ■ 

By 

B 529  I  5,557 

B 

B 

By 

By 

B 

B 


M.. 
M.. 

By. 
Bv. 

Bv. 
:  Bv. 


16,  SM  1        17,621 
*"23,'»7 


99 
98 
10,81s 


60 
1,676 


2,6^*7 
'2*«7 


150 


6,554 
"'597 
*3,'694 


530,347 
5,512 


3,945 


49,646 


1,467 


3,502 


501 


351,440 
S.^IO 


2,215 


89,*>70 


2,405 


452  I 
796 


1,624 
' ' '351 

'4,'77<j 


I 


79S 

291 

1,673 


322 
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Schultx 
No. 


Table  14. — Imparts  of  dyes  for  fiscal  year  1920 — Continued. 

UNIDENTIFIED  DIRECT  DYES— Continued. 


Name  of  dye. 


Alkali  pink  G 

Alkali  pink  B , 

Alkali  rubin  G  cone.  300  per  cent 

Alkali  scarlet , 

Aminogene  base  RN 

Aminogene  blue  RN 

Benzamine  azo  blue  G  cone.  350  percent 

Benxamine  azo  blue  3R  cone.  215  per  cent . 
Benzamine  fast  yellow  20  cone.  200  per  cent... 

Benzamine  violet  C , 

Benzo  Bordeaux  6B 

Benzo  chrome  brown  G 

Benzo  chrome  brown  CR 

Benzo  fast  black 

Benzo  last  black 

Benzo  fast  black  L 

Benzo  fast  blue  FFL 

Benzo  fast  blue  G 

Benzo  fast  Bordeaux  6BL 

Benzo  &st  brown  3G  L 

Benzo  fast  eosine  B  L. 

Benzo  fast  heliotrope  BL 

Benzo  fast  heliotrope  4BL 

Benzo  fast  heliotrope  2RL 

Benzo  fast  orange  » 

Benzo  fast  scarlet  4  B  A 

Benzo  red  12B 

Benzo  rhoduline  3B 

Benzo  rhoduline  red  B 

Benzoin  black 

Benzoin  blue  black  RH  150  per  cent 

Brilliant  benzo  green  B 

Brilliant  benzo  violet  B 

Brilliant  benzo  violet  2R 

BiilHant  fast  blue  B 

Brilliant  fast  blue  B  cone.  50/100 

Brilliant  fast  blue  20 

Brilliant  fcist  blue  20  oone.  60/100 

Chicago  red  III 

Chloramine  black 

Chloramine  black  HW 

Chloramine  black  EX  cone 

Chloramine  brilliant  red  8D 

Chtoramine  brilliant  red  8B  cone 

Chloramine  brown  2R 

Chloramine  fast  red  F 

Chloramine  pi nkR 

Chlorazol  pink  R 

Chlorazol  pink  R 

Chk)ramine  red  8BS 

Chloramine  violet  R 

Chloramine  violet  WBX 

Chlorazol  violet  WBX 

Chloramine  red  BII 

(^hiorazol  brown  0 

(Thlorazol  green  B 

Chl<Mrazol  dark  green  PL 

Chlorazol  green 

Chloramine  dark  ereen  PL 

Chlorazol  dark  green  PC 

Chlorazol  sky  blue  FF8 

Colombia  brown  RK 

Congo  brilliant  R 

Cotton  blue  11  double 

Cotton  yellow  G I 

Cu  prani  te  brown  G 

Cntch  brown  2R 

Diamine  azo  blue  R 

Diamine  Bordeaux  S 

Diamine  catechine  B 

I  Diamine  fast  blue  FFB 


Mam- 
facturer. 


WD. 

WD. 
WD. 
WD. 
I.... 
I.... 
WD. 
WD. 
WD. 
WD. 
By.. 
By.. 
Bv.. 
LG. 
By.. 
By.. 
By., 
By.. 
By.. 
By.. 
By.. 
By.. 
By.. 
By.. 
By.. 
By.. 
By.. 
By.. 

S^: 

BK. 
By.. 
By.. 
By.. 
By.. 

¥'■■ 

8.... 
S... 
S... 
S... 


S, 
8. 
S 


BD.. 
RHS. 
BD.. 
By... 

g&:: 

BD.. 
8.... 
BD.. 
BD.. 
BD.. 
BD.. 
BD.. 
BD.. 
BD.. 
A.... 


S. 
M. 
B. 
I.. 

8 


C. 
C. 
C. 
C. 


Imports 


Quantity' 


Pfmni9. 
510 


1,675 

322 

«61 

1,942 

2,197 


220 

236 

1,149 

2,398 

104 

1,572 


3,377 
299 
800 

1,226 

176 

99 

1,312 
112 
703 
450 
201 
.  600 
97 
150 

1,764 
287 
225 
351 
24 
450 
201 
100 
242 

2,205 
672 


21,796 


1,102 
550 
625 


Invitee 
value. 


7,237 

397 

1,052 


220 

8,962 

256 

10,098 


1,028  ;. 

40  i. 

200    . 

220    . 

1,102  '. 

291    . 

500    . 

7,715    . 

51  1. 

626 ;. 

417  ,. 
2,919  I. 


$101 


1,467 


1,439 


85,5 


81,419 


1,569 


1,397 


9,893 


74 


CENSUS   OF  DYKS   AND  COAL-TAR   CHEMICALS. 


Tabix  14  — hniiortft  of  dyvs  for  fxsva}  \iear  1920 — CVintiaueiL 

INIDENTIFIED   DIRECT    DYES-Continued. 


Schtiltz 
No. 


Name  of  dve. 


R 


Diamlm»  fd«t  brown  C, 

l>iamin«i  ftist  brown 
DUniine  fast  gray  BN 

Diamine  fast  grey  BX 

Diamine  litst  grey  O 

Diamine  ^tsrey  G 

Diamine  (Ast  Bordeaux  §B8 

Diamine  fast  Bordeaux 

Diamine  faiit  orange  EG 

Diamine  fast  scarVct  lOBF , 

Diamine  (a«t  scarlet  GG , 

Diamine  tai4,  scarlet  SBN 

Diamine  tost  violet  FFBN 

Diamine  orange  F 

Diamine  orange  B 

Diamine  orange  G 

Diamine  soarlet  B 

Diamine  sky-blue  FF 

Diamine  vi<rfet  red 

Diamine  violet  red  Kextra 

Diaminerel  blue  CVB 

Dianil  light  red  8B W 

DionolblaclL  FFX 

Dianoldark  bhie  B 

Dianol  dark  Uue  B 

Dianol  (a8t  blue  2B 

Dianol  fast  blue  G 

Dianol  fart  blue  RB 

i:>Lanol  fast  Wue  RB 

Dianol  fast  pink  BK 

Dianol  hut  pink  B  K 

Dianol  (ant  red  K 

Dianol  fast  jellow  ARX 

Diamri  tost  yellow  ARX 

Dianol  orenge  brown  X 

Dianol  violet  R 

Dianol  violet  R 

DlazanilblueBB 

Diazenilpink  B 

Diazo  BordeauxTB 

Dlazo  brilliant  green  3G 

Diazo  tyrilliant  orenge  GR  extra 

Dtaso  brUltont  orenge  5G  extre 

Dlazo  brUltont  scarlet  B  extra 

Diazo  brUltont  scarlet  2BL  extra  cone . 

Dlazo  brUUant  scarlet  5BL  extra 

Dtozo  brown  3G 

Dtozo  brUltont  scarlet  8B  extre 

Dtozo  brUltont  scarlet  6B  extra 

Dtozo  briUtont  scarlet  G  extre 

Dtozo  brown  3G 

Dtozo  brown  3RB 

Diazo  to<^  bordeaux  BL 

Dtozo  fast  red  5BL 

Diazo  fast  violet  BL 

Diazo  sky-blue  3G 

Dtozo  (ikst  red  7BL 

Dtozo  fast  violet  BL 

Dtozo  fast  yellow  G 

Dtozo  last  yellow  2G 

Dtozo  fast  yellow  3RL 

Dtozo  gcrenine  B  extra 

Dtozo  mdlgo  blue  4GL  extra 

Dtozo  olive  G 

Dtozo  rublne  B 

Dtozo  rubine  B  cone,  60/100 

Dtozo  sky-blue 

Dtozo  Bky-blue  30 

Dtozo  violet  BL 

Dtozo  yellow  R , 

Diphene  blueR 

DiphenylblueKFC 

Diphenyl  violet  BVC m 

Dlreot  black  B  cone 

Direct  blue  BXR 

Direct  brown  G 


Im 


Manu- 
facturer. 


C 

C 

C... 

Q... 

r.... 

c 

c 

r 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

M.... 
BD.. 
BD.. 
Ler.. 
Lev.. 
BD.. 
BD.. 
Lev.. 
BD.. 
Lev.. 
BD.. 
Lev.. 
BD.. 
BD.. 
BD... 
Lev.. 

H 

M 

By... 
By... 
By.... 
By... 

£- 
By... 

By... 

By... 

By... 

By... 

By... 

By.... 

By.... 

By... 

Bv.... 

By.... 

By.... 

By.... 

By.... 

By.... 

By.... 

By.... 

By.... 

Bv.... 

By.... 

By.... 

By.... 

By... 

By... 

By... 

G.... 
G.... 


Qnaojity- 

I  : 


3,171 


9» 

73 
99 

ta 

9 

M 

13 
1,100 


2 
37 

SI 

4 
1,680 


4,0S4 
S40 

i,n4 


7,942 


190 
4,475 

* •« • *  * « 

5,0M 
$,4» 


CO. 


15 
543 

m 

2 
4 
4 

m 

SB 

» 

2M 
3» 
317 
212 
4 
230 
11 
143 
443 

ss 

119 
9 
2 

511 

lei 

4 
606 

W 

u 

953 
2 
2 

4» 

1,587 

220 

200 

2,SA.\ 

1,0S7 


T  - 
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(UJU 


TABia:  14. — Imports  of  dyes  for  fiscal  year  1930 — Contiutted. 

UNIDENTIFIED  DIRECT  DYES— Caottnned. 


Name  of  dye. 


Direct  brown  30NC 

DiTjEct  brown  R 

Direct  fast  yellow  CR 

Direct  fast  yellow  OR 

Direct  green. 

Direct  freenB 

Direcjt  sky-blue  green  shade 

Direct  Tiolet  B 

Direct  violet  R,  360  per  cent 

HelUoland  black  FFNA 

HeUgoIand  black  FFN  extra 

Heligoland  black  BH 100  per  cent . . 

Heli^Qlaad  blue  6B 

Naimtaniine  fast  ercen  B 

Napht  ogene  blue  B  M 

Napht  ogene  blue  2R 

Napbtogene  blue  4R 

New  yellow  for  cotton.  333  per  cent 

New  yellow  for  cotton,  335  per  cmt . 

New  yeOow  for  cotton 

Oxamine  /ellow  30 

Oxydlamine  brown  O 

Oxydiamine  brown  RN 

OxydiamJnogtfi  ED 

Oxydiamlnogene  OB 

Polypheny]  blue  ONH  cone. 

Polypbcnyl  onmge  RC 

PolyiMittByl  orange  8P 

P<rtyplienyl  yellow  RC 

Pynisol  brown  O 

Pyrasol  orange  G 

Rosantbrene  Bordeaux  B 

Rosanthrene  R 

Rosanthrene  R  paste. 

Rosanthrene  R 

SoloniinebhieFF 

Thional  yellow  B 

Toluylene  fast  orange  OL 

Toluylene  yellow  G 

Tria£oI  Bordeaux  B 

Triazol  brown  RQOa 

Trisulphone  bronze  B 

Zamb^l  black  D  extra 

Zambesi  black  D  extra 

Zambesi  black  D 

Zambesi  black  V 

Zambesi  black  V 


Manu« 
facturer. 


S... 
CO. 
Q.. 
Q.. 
CO. 

CO. 
I... 
8... 


CO. 
C(l. 
CO. 

C(;. 

CG. 
K.. 
A.. 
A.. 
A.. 


WD. 
WD, 
WD. 
B... 

C... 
('.... 
C... 
G  .. 
O... 
0... 

s.... 


I.... 

S-... 
8.... 
I... 
Lr... 

K.... 
LG.. 
Br.. 
Gri:. 
GrE. 
S.... 


Imports. 


Qoantity, 


iDToice. 
value. 


Poundt. 

661 
3,204 

1,729 
2,K>o  . 
7,760  I 


2,i)02 

1,213 
2l,0W 


9.9.>l 
32.) 
731 

2,221 
I2n 

3.«i8 


40 

201 

2 

24 
500 
4#>3 
908 


1.179 

1.W44 

25,07H 

500 

1.773 


♦'J 

20 

2 

972 

I«.%62 


LG. 
A.. 
A.. 


SS,^AO 


10,154 


3.724 


l,Q>i 


3.V^ 


17,2fiC 


LG. 


UNIDENTIFIED  V.^T  COLORS. 


Algole brown  Opowder '  By.. 

Alrole yellow 30Xi powder By.. 

CaledanblueR Q... 

Chloranthrene  Bordeaux  R  paste BI). 

Chloranthrene  red  SO :  BD, 

dbanone  green  B  paste  10  per  cent I — 

dbanone  green  B  paste I — 

dbanaie green B ,  8-... 

DarindoDeblue4B Bf>, 

DorindoneblaeSB BD. 

DurindonebluoSB I^v, 

DuiindonebIue6B BD. 

Durindoneblne6B Lev. 

Durindone  blue  4B  extra l^v 

DurmdoneredB I^v, 

Durindone  scarlet  B BI>. 

Durindone  scarlet  R l>«;v, 

Htiindone  black  2RG  paste  (for  printing) M.. 

Helindone  black  paste  (for  printing) M... 

Helindone  fast  scarlet  B  powder M... 

Indanthrene  bluish  green  BN  paste,  sand  free B... 


33 
2ii 

VI 

2,H24 


4,»!f;2 


l»l 
i,a» 


v^ 


w 
i; 


r>.>^4 


h.yi 


76 
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Table  14. — importfi  of  dy*  h  for  /!<r«f  year  J9i^ 

UNIDENTIFIED  VAT  COLORS-ToBtinotd- 


Bcbultz 
No. 


Nam4*  of  dye. 


fftctaxtr. 


Indanrhrpno  >»!?!«  RC  p<*wrler B. 

Indanthrene  l»rown  RK  pa*ic !  B. 

Ind.inthren*'  Krown  RR ,  B. 

Ind'tnthrpne  ^iol^t  UN  ptira  p-^st** j  B. 

Indent  hren<'  violet  BN  i-xlr..  p-^sir,  sand  free •  B. 

iDdanthrene  violet  RRN  pa^te,  sand  fre« :  B. 

Vat  viol*  t  R  p?»vt«» ■  IJ. 

Vat  ••ellow  R  p.*(e i  Vt- 


Ir     .- 


SI 


U0  . 

440'. 


rNIPENTIFIED  At'ID  COLORS. 


A(^  1 V I  red  I '. » 

Aiid' Mnr  li h F 

\ci<l  hordoaiix 

Add  hriilianl  blue  A 

Ar-id  ypf^i 

Acid  p-ecn  .«»»►  jier  cent 

Acid  milhnji  Mack  H , 

Arid  rhiHismme  BtJ 

A<i<I  rhf)d^t'niric  R 

\ci»l  rhrKJamine 

Acid  vi >J#i  4R N 

Acid  vi>l«'t  tdl 

Acid  vi  >l''t  U  CXI ra  cone 

AIk;iJi  hlue  2<; 

Alkali  »)liic2U  lld>» 

Alkali  fast  Rrcon  3 B 

Alkali  fa^t  gr'-rn  'Mi 

Anlhracyanine  iVL 

Anihrucyardne  3FL. . / 

Ai)thric> ariino  .<FL 

\n!hracyanir»c  '.iVL  cone.,  4«i KM), 

\nthracyinine  FL  cone,  .>''/l''0. . 

Anthracyarune  i  FL  reddijjii 

A  nl  hracyaiime  8  powder 

AnthosiriP  .') B 

Azoacid  Mnc  B 

A7.0  crimson  L , 

\/o  dark  green  A , 

Aio  gcrnr.im'  iHN 

Azi>  ecraniiic  :tBN 

Azo  rhodinc 

.\zorhu(line  (iB 

Azo  rhixljiic  l'(f 

•Vzo  rh<Klin*'  2('iS 

AzorJiMn  2B  c.)nc.  KX)  i)Cr  cent 

A70  wool  violet  7R 

Brilliant  acid  hlucCB 

Brilliuit  iic\t\  carmine 6B 

Brillimi  :^.nthr:i7iiroI 

Bn'liant  fa;f  rod  L  11'.')  percent 

Brilliant  iniliinjj  red  R 

Brilliant  s'-irict  -IK  Cf>ne 

brilliant  ^ctrlri  US 

Brilliant  scarH  I'HT 

Brilliant  silk  blue  MB 

BrilJiant  '^iilph(»ne  rc<l  H)B 

ralcuifa  blue 

Cochineal  B  extra 

Coorn.ts-ie  fast  black  BW 

i 'o<jmis^ ic  fast  black  B W 

Cyammihrol  B<;  \ 

Cyananthrol  BliAOO 

Cyananthro I  R 

Cyananthrol  RBX  powder 

Cyanan  thro  I  R  X  O 

Double  «!carlet  8  cone.  115  per  cent . . . 

Fr>55lne  L  paste 

Fiwt  acid  eysinc  G  extra 

Forrayl  blue  BX 

Erio  fa«l  fuchsine  B B L 

Erio  Havinc  SX 


I 


B... 
I.... 
S.... 
LG. 

G... 

B... 

B... 

I.... 

B... 

LO. 

WD. 

M... 

M... 

By.. 


2^1 
23J 


361 


..., 


LG. 

By. 

By. 

DH 
B.. 

S 


BD. 

S.... 
S.... 


s 


s 

WD.. 

C 

By  . 
Gr.  E 

B 

BK.. 

C 

WD.. 
WD.. 
WD.. 
A 

S 

G.... 
BD.. 
Lev. . . 
B 


B... 
B... 
B... 
B... 
WD. 
B... 
M... 
C... 
G... 
G... 


I,14»  ■ 

4  . 

^' 

2  J. 

m;. 

**  ;. 
32S  ;. 
2D7'. 
336  ,. 
3»'. 
43$ 


22 
2?). 
249 

4,4*0  I 

"2,*sii 


6,6W 

99 

110 

99 

11 

163 

99 

11,179 


11  ,, 

664   . 
43,K57  I. 

214  1. 
10,080  ,. 


75 

4Q| 

26 

16Sl 

6O2; 

1,477; 

146' 

4,951  1 

213 
I,«4 
Z535I 


t. 


6.-1' 
A.  11 


Z  *'^ 
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Tab£e  14— Imports  of  tfye*-  for-  fiscal  year  i92^ — Continued. 

UNIDENTIFIED  ACID  COLORS— CoDtUiued. 


Name  of  dye. 


Eriosreen  B  cone 

£no  green  B  supra. 

Erio\io]et  BC 

Erie  violet  AL  supra 

Erio  violet  RL  supra 

Fast  add  green  BB  extra 

Fast  cyanme  Navy  blue  extra  oonc. 

Fast  light  blue  B 

Fast  light  vellow 

Fast  red  AN  oonc  135  percent 

FastredV 

Fast  blue  wool  BL 

Fast  wool  bhie  R 

Green  21 

Guinea  fast  green  B.. ^ 

Guinea  fast  red  2R 

Jasmine  high  oonc...... 

Jersey  black  B 

Kiton  Hast  violet  lOB 

Kiton  fast  violet  lOB 

Kitonfast  yellow  S 

Kiton  yellow  S 

Milling  red  4BA 

Milling  yellow  3G 

Milling  yellow  30, 200  per  cent 

Milling  yellow  O 

MilUng  yellow  00 

Naphthalene  blackl2B 

Naphthalene  blue  B 

Naphthvlamine  blue  black 

Navy  bfueA 

Navy  blue 

New  add  brown * 

Palatin  li^t_yeUow  R 

Patent  blue  E 

PinkM 

Polar  red  Goonc 

Resorcin  havana  brown 

Roeinduline  GXF 

SpedalblueO 

Sulphone  blue  R 

Victoria  navy  blue  B 

Wool  blue  RL 

Wool  blue  S  oonc.  333  per  cent 

Wool  brown 

Wool  fast  violet  B,  cone.  50/100 

Wool  green  NB 

Wool  violet  R 

Xylene  fast  green  B 


Manu- 
facturer. 


Imports. 


G... 

G... 

O... 

G... 

O... 

M... 

WD. 

WD. 

WD. 

WD. 

Q... 

LO. 

LO. 

8.... 

A... 

A... 

O... 

t:: 

I.... 

I.... 

I.... 

A... 

C... 

C... 

C... 

C... 

BD. 

M... 

CG.. 

I.... 

Q... 

Lev. 

B... 

M... 

BD. 

G... 

BK. 

K... 

B... 

LG. 

By.. 

G... 

WD. 

WD. 

By.. 

S.... 


QuanUty.   ^^^ 


Pounda. 
6,8d6 


7,914 


1,100 
1,102 
187 
1,102 
2,569 


3,Ko7 


441 
500 
100 
4,189 
100 
661 


642 


100 
15 

243 
11 

6:) 

6,110 
110 

6,658 
225 


00 

62 

300 

25 

1,543 

441 

20 

82 

3,022 

522 

2,866 

1,489 

441 

55 

3,292 

94 

1,72) 


$36,  m 


14,850 


24,506 
'2,977 


1,446 


363 


UNIDENTIFIED  SULPHUR  COLORS. 


Cross  dye  green  B 

Cross  dye  green  2G  cone. 
Cross  dye  green  2G . . . 

Cross  dye  yellow  Y 

Eclipse  brown  BK 

Hydrosulphon  ra-een  8 . . 

Immediafolive  B 

Immedial  purple  C 

Immedialdirect  blue  B . 

Fyrogene  yellow  O , 

Solpbiir  blue 

Sulphur  blue  extra. 
Sulphur  brown 

Sulphur  brown  cone 

Sulphur  Gutch 

Sulphur  green 

Sulphur  green  B 

Sulphur  mdlgo 

Sulphur  yellow 

Sulphur  yellow 


BD. 

BD. 

BD. 

BD 

G.. 

Q.. 
C... 
C... 
C... 
1... 
Q.. 
Q.. 
Q.. 
Q.. 
Q.. 
Q.. 
BD 

Q.- 
U.. 
BD 


16,274 
7,056 


4,480 
5,952 

500 

201 
4 

450 
2,205 

3(« 


300 


400 
200 

3,178 
100 

3,600 


S9,429 


299 
135 


1,267 


70  CEKSUS  OF   DYES   AND  OOAL-TAS  CHEMICALS. 

Tu>i£  11 — Imporlt  0/  dijct  fr  fiwol  gear  i920 — CuaUnuetl. 


Monu- 
farturer. 

Impon.. 

^0."                                              V-»m.ofdy.. 

liUMlIlT 

Innkt 

■?;;;;;:■ 

l.lli 
'""iwo 

■■■'■;«• 

Hi 

no 
■  aw 

E::::::::::::-:::::::- 

III  41 

^EE 

S73 

1I« 

r 

"ilw 

xm 

g- 

w 

.      I,SM 

"iift 

IndimthrniaTlnlciRNe5lra|Hnva..t 

,M«olpolhuIt|mlp 

Ai(t»leoUve  It  ponder 

AlenlPgrlyllpn»-Spr 

SSi 

T- 1        «1 

*" 

;;■ 

(y;::::::: 

"""i6;r.i.." 

STif 

H"Uiidoneoran^ORNi)!Ule 

-^, 

K!S 

'laSeSiSSiSK.W.v-::::;:::;-. 

I.-'-'' 

s 



|,:;:::;:: 

l*j" 

tniltuilhniiel)liie<rriiiniitv,siaafr>v 

M.,r, 

«■-•'■ 

*"  ■  nXir.h'lisJiiiSi^vtv.^^.ii" 

;:::::::: 

■"'i,o«' 

.. 

AlKuk-Bn-f  a  B  iH.ider 

Ali:«li>(liirk>!ri"'ii  Hpowder. 

f::;::::; 

> 

SK^i^llPj^i^;/.::::::::::;;::;::::;::: 

RTar  1)  duiihla  riMc,  satid  tn 

^ .  Juw  u  douiilr  nu-lv. 

niliuithrvDr  yi'Uawfi  lunc 


''U  I  ludunthrfnc  jtrlluw  u  tkntliir  n 


- iirj-i'llow  It  paste 

IrubiiitlnfiiF  yvUaw  It  pixtp,  mid  tnv... 
Irid;iiittimw  yrUour  K  ()uuliic|ivt<',siti 

In'liiilhn'iicyi'Uaiirpowdrr 

rnithfcnc  Miw  Wn  powdiT 


J  AlluriiiillrectMur  I)... 
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Table  14. — Imports  of  dyes  for  fUoal  tear  IB20 — Coatlnued. 

U^^DENTIFIED  ICORDAKT  AND  CHROICE  COLORS— Continued. 


MlltX 
»0. 


Nameof  dvd. 


IniporU. 


Manu- 
facturer. 


I 
Quantity. 


.\lixarinrddlpbinolfaiueSE 

AliarineemGrBldoleG  powder 

AlinrinesaphiroleWS  A  powder 

Alizvine  sky  btaeSR  powder 

AUnri  ne  uranole  2B  powder 

Anthracene  acid  brown  R 

Anthracene  MneLG 

AnllHfMxne  blue  8WB  powder 

Anlteaoene  brtrwn  RD  paste 

Aniliracene  brown  WLPjiaste 

AnUiraoene  chroAue  Mae 

Anthracene  yellow 

AntfaracyanineSFL 

AAthiacyaniiM  FI*  cane  60/100 

Anthracyl  blue  BT 

Anthracyi  chrome  blue  D  cone.  125  per  oent 

Anthracyl  chrome  brown  G 

Anthranol  blsMilc  T  don  ale  eon  c 

AnihraDol  blue  RD ' 

Anthranol  Bordeaux. 

Antbranol  brown  M 

Anthranol  green  D 

.Vnthranol  orainge 

Anthranol  mellow 

Brilliant  allnrinecyanineSG  paste 

BriHiaBi eluiMBie blue  P................................. 

Brilliant  delphinebhieBS 

Brilliant  miDingDihieB ' 

Cheshire  dirome  black  R '. 

Ckediire  dm»me  violet  R 

QmiBiazurliM  O.  powdar. 

Glvoaie  black 

Chrome  black  O 

Chroma  bteck  PON ' 

CfanmebrilUantblueG 

ClBRHDe  brown  DO 

Chrome  brown  RVV 

Chrome  last  brown  GR 

Chrome  fust  cyanine  G \ 

Chrome  green  Y  paste 

Chrome  green  Y  paste 

ChroBMyeflow  BN 

CSiroiiiophenifie  FKN  powder....... 

ChremorhodineB  extra 

Diadem  chroiBe  red  BR 

I>iBi&aiid  BordeanxR 

Biamond  magenta  crystals 

Era  Mack  J  cone 

Era  chrome  dark  blue  G 

Erie  allzartae  blue  0 150  per  ocnt  powder 

Erie  chrome  ararol  B  JC 

Erio  chrome  red  PEI 

Erie  chrome  TioletB 

Scloaoxine6Beoiie 

SrlofloxinetGooBe 

Fart  TJolet  222  per  ecst 

Gatle  violet  D 

Indalisarine  Ipaste 

fndaligarine  I  paste 

Vew  Chdlophenine  R 

Ob«  chrome  brown  PB 

<JNBegaclirome  brown  P 

Omega  chrome  brown  CPM 

Om^^ehrome  brown  G 

Omega  chrome  green  F 

Iomega  chrome  red  B 
Palatine  chrome  brown  RX 
Salldne  dark  green  CS 


Q... 

By., 

Bv., 

BV.. 

By.. 

C... 

BD. 

B... 

G... 

BD. 

G... 

O... 

Br.. 

Bv.. 

WD 

WD 

WD 

WD 

WD 

WD 

WD 

WD 

WD 

WD 

Bv. 

8.'-.. 

S.... 

C... 

§h::::::: 

WD 

LG 

CG 

C 

WD 

G 

WD 

I 

Lev 

Lev 

BD 

CG 

Dn 

DH 

Q 

LG 

WD 

Lev 

Lp\- 

<l 

G 

il 


G 


Inv<9ioe 

i-alue. 


Poundn. 
SI 

21 

GA 

115 

2,177 

85 

5.903 

631 

63 

10 

145 
95 

165 

8.'>50 

^tA 

211 
242 

S>1 
1« 

500  ; 
2»>1 

90,<}S  ' 
fj6 

1(/J  4 
hf)  ; 


S,434  1 


l,l'r_' 
15,  -j6 


4,562 
771 
110 

25 
5^ 

2,240 

1,9m 

441 

441 

10,Tl-> 
4,431 


WD. 
Br.. 
D!I. 

Br.. 


, 


TV) 


51 


«2I  ] 


P.. 
S.. 
P.. 

a,. 
h.. 
B. 
K 


222 
24,0M» 


1,-47^ :. 

y^l 

t 

4 


%2,r,i 


3,141 


4>V4 


r,74J 


X72 
23,70i 


72 
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Table  14  — Imports  of  dyes  for  fiscal  year  192(^ — CoDtinued. 


8chiilt£ 
No. 


901 


902 
904 

907 


\*\0 


•'12 

'  i«. 

«'1S 


"•J  I 


« ■  I 


Name  of  dye. 


He)indonebIue30N 

HelindonebliieaON 

Hdindone  blue  3GN  concentrated 

Ciba  violet  B 

CibavloJetB ? 

Ciba  violet  B  pastolOpercent 

Ciba  violet  R  paste  10  per  cent 

Ciba  violet  2B  powder 

Ciba  violet  R 

Ciba  violet  R 

Ciba  violet  R  powder 

Ciba  violet  B  powder 

Ciba  violet  B  powder  95  per  cent 

Ciba  violet  B  paste  10  per  cent 

Helindone  brown  2R 

Hclindone  brown  2R  paste 

Helindone  l>rown  2R  powder 

Helindone  brown  Q 

Helindone  brown  CR 

Helindone  brown  CR  powder 

Helindone  brown  G  powder 

Helindone  brown  Q  paste 

Thio  indigo  scarlet  O 

Ciba  red  G  powder 

Ciba  scarlet ^ 

Helindone  fast  scarlet  C 

Helindone  fast  scarlet  C  paste 

Ciba  scarlet  G  paste 

(Mba  scarlet  G  extra  paste  and  powder. 

Ciba  scarlet  G  extra  paste 

Ciba  scarlet  G  extra  pa^^te  20  percent. . 
nclin«loi»opiT»k 

Hi'lindone  pink 

Ib'!in<lonc[»ink  AN  lOporcont 

Ileliinloncpink  BN  lOporcoiit 

Ib'lindoiio  pink  HN  10  percent  paslc. 

TMoiiuli.:ron>  0  AN  pa<fo 

Ihioindiuoroso  HN  pa>lc 

Thioindijiorcd  II  pasir 

rhi()i!i'li};op-<l  H  powder 

Tlclindonofa^t  -  arlrt  K 

Hoiindono  fast  scarlet  R  powder 

Ho!iiidoii«' fast  starlet  U  pasto 

nolindoiir'<(  .irU  t  S 

nrliiidoii(v-:carl<'t  S  p;^^^o 

Holiiidoncrcd  AU 

HHiiidoiic  ri-d  '.i  H  pa<t«' 

H«'Iind<.ii('n'il  ;^. li  powdrr 

('il>:i  Bordeaux  B  p:i>t«'  ini>orc«'ni 

Cil-a  Bonlcaux  B  j^astr 

('ii>a  BordtMii.v  B  powiUr 

Ilclhidonc  \  i<»I<l 

IltliiHlone  \  U>!«'t  li  iMsto 

Ilt'liiidoio  \  ici'rt  BB  paste 

Ibliiidoii'  \  ioirt  B  ])Owdrr 

II<  liiidciu"  \  i«»h  t  liB  powder 

Ibliitddiic  \  iol«t  T{ 

n«liiid('iit'  \  loN  I  K  paste 

Ilrliiidoiie  \  i(»Mt  R  poAder 

Ili|ii.d<»iiei.'ray  2  BlUl 

H«  iiridoiierray  BB  |>a>te 

lit  liiidone  v.T-.iV  BB  powd»'r 

H«  IiiidMie  rra'v  WH  powd»*r 

irsoi  i>i) ; 

Ir  iA  4K  |.a  •«• 


ICano- 
factorer. 


Importt. 


M. 
M. 


I... 
1... 
I... 
I... 
1... 
8... 
L.. 
I... 
I... 
SA. 


M. 
M. 


M. 

M. 
M. 
M. 


M. 
M. 

I.. 
1.. 
I.. 
I.. 


M. 
M. 
M. 
M. 

K. 
K, 
K. 
K. 


M 
M 


M. 


M 
M 


I 


M 
M 
M 
M 
M 
M 
M 


M. 
M. 
M 


Quantity 


Pounds. 
427 


40,441 


1S5 


l,V»4 


loToin 
vahK. 


'21^818 


.». 


11,122 


J7r, 


179 


21 


M> 


1,7>^ 


•"..NfJ 


1.59 


1'<I 


iv,y4 


11N7M 


M 


7.21« 


24,  W» 


21,  ^« 


4^ 


1. 


.>.  \'-: 


1  "M 


.v;» 


I  Nipr.Nrn  iKi)  MUKrr  I)YKs, 


.    N  Ik. Ill  I  •ii»>iiH'  »'l.i<  k   I'. 

Mk;i!<  "Lirk  i  r«*«  ii   

M'  ;»!:  f/i,|i ;.  . 


wn 

WI> 

WD 

-       2,'2o:.\ 

.[        1,014  1 

Wl) 

WD 

•  1            Wl      ... 

•  !         1,1U2    
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DLE  16. — Imports  of  natural  dyes  and  extracts  of,  entered  for  consumption, 

1917  to  June  30,  i52(?— Coatlnued. 


Calendar  3r«ar. 


J17 

i\< 

9iy 

92f)  (6  months). 


Calendar  year. 

Logwood. 

Logwood  (and  other 
wood  extracts). 

Madder,  ground. 

Qtiantity. 

Valae. 

Quantity. 

Vahie. 

$86,672 
45, 805 
02,601 
28,706 

Quantity. 

Value. 

m 
<........................ 

Trms. 
01,714 
33,168 
20,022 

30,585 

$1,5(»,878 
776,735 
540,885 
874,439 

Pounds. 
736,038 
277,748 
539,252 
453,932 

Pounds. 
2,193 

82.J3 

s 

9 

7,875 
1,609 

1,545 

.t)  (0  months) 

338 

Calendar  year. 

Orchil. 

Persian  berries,  e.xtract. 

Safllower,  saffron. 

17 

Pounds. 

S50,005 
56,284 
42,085 
30,207 

POUTtdt. 

Pounds. 

Sl(»,516 
70,032 

18 

19 

372,606 
345, 801 

5,209 

S9A0I 

9,663 
6,092 

106,951 
80,990 

2u  (0  months) 

11,357              3  Ml 

Turmeric 


Pounds. 


1,230,229 
75HJ82 


11,331 
11,278 
68,852 
59,071 


Gambler. 


Pounds. 
12,050,848 
8,75.5,270 
4, 744, 651 
5,940,423 


SI,  138, 833 
949, 971 
432, 499 
476, 418 


All  other  extracts  of 
vegetable  origin. 


Pounds. 
150,078 

2,889,865  1 
443,740  ' 
253,595  I 


$20,757 

2:J4,375 

80,079 

43,397 


Note.— No  imports  of  camwood  and  madder  extract. 

T.MiLE  17. — Imports  of  coal-tar  products  entered  for  consumption,  Jan,  1,  1917- 

June  30,  1920. 


Calendar  year. 


A'^' t  anil  id » (25  per  cent)' 

Aectphpnetidin  (25  per  cent):' 
iyi7 

191S 


Quantity. 


Pounds. 


3,280 


Value. 


$40,352 


Duty  col- 
lected. 


$10,088 


Actual  and 

ad  valorem 

rates. 


Per  cent. 


25.00 


1919. 


l'/2«)  (6  months) 

Awtyl  alic^iic  add  (25  per  cent):* 

1017.... 


19H. 


1,474 


4,670 


1, 168 


25.00 


1919 

H»20  (6  months) 

Antii)yrpnc  (25  per  cent):i 

1917 . 

191H 

1919 '.'.'..'. 

11^0  (6  months), 


■^  I>inn3  (25  per  cent): 

^iol'{2.->per         " 


,,,        -  per  cent)  2 

ii-'  nolphthalein  (25  per  cent): a 
M7 


20 


76 


21,^12  ! 
9.416  ' 
13,736 
10,653 


19 


62,411 
106, 043  i 
135.565  I 

37,576  ■ 


15,003 

26.661 

33,891 

9,394 


25.00 


25.00 
25.00 
25.00 
25.00 


191H. 
1919. 


100 


1,200 
"726 
6,544 


300 


25.00 


^,    1920  (6  nonths) 


a*  *  harin  (65  cents  per  pound) :« 
^'J17....  .   ... 

lym... 

l'*2i)  (6  mimths) ."  .'*..' ." . . . 


200  I 
554  1 


181 
360 


25.00 


.55 


1  No  imports. 

2  Dutiable  imder  the  act  of  Oct.  3, 1913,  rather  than  under  the  act  of  Sept.  8,  191<». 
'  Included  under  acetylsallcylic  acid. 
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Table  17a. — Imports  of  coal-tar  products  entered  for  consumption^  Jan.  J,  1911, 

to  June  30,  lOZO  {act  of  f^cpt.  8,  1916). 

GROUP  I  (FREE). 


Acids,  carl)oIic,  which  on 
Xyeing  subjected  to  distil- 
lation yield  in  the  por- 
tion distilling  below  200** 
C.  a  quantity  of  tar  acids 
less  than  5  per  cent  of  orig- 
inal distillate pounds. . 

Anthracene  oil gallons . . 

Benzol pounds. . 

Cresol do 

Pead  or  creosote  oil, 
gallons 

Naphthalene  having  a  so- 
lidifying point  less  than 
79"  C pounds . . 

Pyridine  and  quinoline, 
pounds 

Coal  tar,  crude barrels. . 

Pitch  coal  tar do 

II  etacresol ,  orthocresol , 
and  paracresol— purity 
less  than  90  per  cent, 
pounds 

Toluol pounds . . 

Xylol do — 

AA  other  products  found 
naturally  in  coal  tar 
whether  produced  or  ob- 
tained from  coal  tar  or 
other  sources,  n.  s.  p.  f., 
pounds 

All  other  distillates,  which 
on  being  subjected  to 
distillation  yield  in  the 
portion  distilling  below 
200"*  (\  a  Quantity  of  tar 
acids  less  than  5  per  cent 
of  the  original  distillate, 
pounds 


Calendar  years. 


1917 


Quantity 


151,254 

61,200 

3,59h,733 

7,(365,442 

9,S17,0N'> 


5,206,9.so 

12, 247 

«,7>0 
5, 926 


20,7OH 


9,332 


Value. 


•9,h4M 

3,105 

341,700 

532,529 

7S8,63S' 


1918 


Quantity. 


155,236 


1 75, 554 


1,4S0 

10, 745! 
12,039 


1,404 


2,673,856 
8,873,271 


1,545,247 


3,902,731 


9,237 
13,087 
14,029 


2,928 


10, 448 


1,502 


Value. 


117,260 


87,570 
779,045 

162,869 


130,098 

1,036 
21,200 
2d,09.'> 


2,756 


10,473 


1919 


Quantity. 


Value. 


1,965,2{« 

18,609 

217,865 

6,435,650 

11,26S,379 


3,239,256 

165,064 

22,339 

3,364 


11,200; 
1,195,706 


$1S7,78S 

3, 994 

5,617 

557,214 

1,374,217 

92,2&5 

20,543 

38,476 

8,598 


1,221 
30,768] 


1920  (Jan.  1  !o 
Jane  30^. 


Quantity. 


Vahje. 


60,159i  S6.31S 
l.VJft 
I.S3t 

410.  ;i-. 


0,180 
146,819 
5,658,649 


5,239,223 


4,713,06: 
445,411 


11,439     22, 
2,909 


7»..^ 


124,  TW 


h\V.{ 


I 


3S0,525  6,334 


I 
50,50ol 


104,568         10,548 


m 


i.r»is 


OROrP  I,  CRUDE  (FREE). 


less 


Anthracene,    purity 
than  25  i>er  cent 

Aoenaphthene,  cumol  fluo- 
rene,  methylanthracene 
and  methylnaphthalene. . 

Carbatol,  purity  less  than 
25  per  cent 


Poundfi. 


(') 


(•) 
(') 


Pound*. 


18 


Pounds. 
82,669 


15, 751* 


lU 


92,022 


Pounit. 
7,451 


tm 


» Imports  not  available  by  ctilt^ndar  year. 


CENSUS  OF  DYES   AXB  COAL-TA2  •  HLM-    Al>. 

Tarle  17b. — Imports  of  coal-tar  pn^lu^tM  f%:'^»  4  f*  r  '-  •  •it*  #^.  ••^  /tt  ;    '■ 

to  Jum*.  'i**.  1 '•!*}. 

I  Act  ©r  Sr^t-  N  iSlC  . 

GROUP  IKDUTIABLE  AT  15  PER  CENT  Fir?  i.  ILSTf  5Z2.  ?  :  ~    ' 


LJ2FL 


3    —   -. 


N«'l  r*)Iors,  dyes  or  stains,  photfcrir  M<  ^-i-^sri*  ii*  ci^:^- 
jtu.l^,  fliivoTS,  or  explosives,  aa-^  n.  s,  p.  t:  F  jl3^j 

I  m.  1,191 7-D«c.  31,1917 

J  iJ3.  1,  1918-Dec.  31.1918 -  -. 

Ian.  1,  1919-Dec.  31,  1919 *    .  '      -  ^    —    , 

Jan.  1.  19a>-Jime30,  1920 '..'*; j>  -   --  ^*    , 

Cnrholicaritl  (phenol;  which  co  l*«iu:  «Ti>  -^f-^-d  ^^  ..-J- 
I  .'ion  yields  in  the  porTion  •iinjllir:^  '*>»  jii  ^  f    ^ 
<l  J  iitity  of  tar  ari<ls  equul  lo  or  more  -"--^  i  per  ^-i.: '.; 
Tt-  oricinal  di>?iiilate: 
(  ry^al- 
Jan.  1, 1917-Deo.  31,  1917 X  *~^  4  •«--  •    --    * 

Jan.  1, 191»»-Dec.  31.  IVI* -4.    *-  ^-  ^-        ."  -^  ^ 

Jan.  1,1919-Pec.  31,  19I9 -       j      -.  -^ 

Jan.  1, 1920-Juiie 30,  l^O) Ill"    . 11111"!  J  ~~ 

Lijjiiifl—  " 

Jiin.  1,191 7-T>ec.  31.  1917 -.-.  -.j  ;^    t,.  -     1.-   » 

Jan.  1, 191fi-Dec.  31.  101* "           -  -  4«  -  '^  "-      "^ 

Jan.  l,191^Dec.  31,  1919 1   «  "    •.  *     .. 

JAn.  l,I92(^Juiie30.  I9J0 '                    r  '.                  .    '. 

*'.Jjr\  lie  acid:  '  '                  "  " 

Jin,  1, 1917-Dec.  31. 1917 ji   -  -*-  —         -     «    « 

^fin.  1.191S-Dec.  31.  19IH "-  **  *,- 

Ian.  1,1919-Deo.  31.  1919 "  -  -       . 

'an.  1.  1930- June. W,  19J0 "."""..I" 

Anthrtyiuinone; 

J..n,l,l917-Der.  31,  1917 

Jan.  1,  l91S-Dec.  31,  1<»1«« '  

Jan.  1,  I9l9-I)er.  31,  1919 •'<-"-  w,  — 

J  n.  1,  1920- June  30,  1930 \S,    .,     ./ 7.'  " 

Ml- 1 } .  V I  ^n  t  h  raq  uinone: 

J::n.  1,1917-Deo.  31,  1917 m.       .  I  \\L  •'  ^tf 

'an.  1.  191»y-T)«c-31.  19:* 

J^n.  1,  191*>-Dec.  31,  1919 

Jm.  I.l920-Juiie30,  l&ao '    ,.\ 

BL'ii'rotoliioI: 

lin,  1,191 7-Dec.  31,  1917 *\  *'L  il  >—  ;  ^ 

J  J'..  1, 1918-Dec.  31,  191* JL      -  :     .-  ^      - 

Jan.  1,  1919-Dec.  31,  1919 •   -^.  i  ^-  .-_    i 

Jun.  1,  1920-Jan.  20.  192r» _, 

X  I]' r. It  alene  solidifying  at  ?£**  C.  cr  i»^<.-e: 

Jm.  1,1917- Dec.  31,1917 ^•.-    —  IL  ^  •«.'    ^ 

Jan.  1,  l91S-Dee.  31, 191* .  -'  -  r     ^ 

J^n.  1,  l91^Dec.  31,  1919 -     #  v-  >-    -- 

J.in.  1,  1920-June  30,  19J0 :'*-•.  '-  '     -.i* 

N.ipi.!hol: 

J  in.  1, 1917-Dec.  31,  1<»17 !    ;r  i  r^  ,-    * 

Ian.  1,  i91)^Dei.  31,  191* ,,     . 

J  ^.  1, 1919-Dec.  31,  1910 

J m.  1,1920- June  30,  1930 ,, 

N  It  r « ji  I  aph  1  halene : 

Jjn.  1, 1917-Dec.  31,  1917 :•  j*:.  '  T^         ^  -  j«    ti 

Jan.l,l91J>-Pec.  31,  19:>? 

Jm.  1,  19l^r>ec-.  31,  1919 

Jin.  1,  ig20-June30,  19a) ..    . 

Nitrofiiliiol: 

J*n.  1, 1917-Dec.  31, 1917 

Jan.  1,  i91S-Dec.  31,  19I>* 

J^m.  1,  1919-Dec.  31,  1919 >C  *.^  *.    ^ 

,     Jm.l,  W20-Juoe30,  19» 

?tAhal)c  anhydride: 

J. Ji.  1, 191 7- Dec.  31, 1917 »  -  t'^  -^    * 

Jan.  1, 1918-Dec,  31,  191H 

J t»n.  1,1919- Dec.  31, 1919 

J^.  I,1920-Jane30, 1900 

Naf  riihylamine: 

Jan.  1, 1917-Dec.  31,  1917 

Jan.  1,  I918-Dec.31, 191fc :    '•^-  -   -^  .     £-  * 

Jan.  1, 1919-Dec.  31, 1919 

Jan.  1, 1920- Jose  act  1920 
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C^ENSUS   OF  DYES   AND  COAL.-TAE  CHEMICALS. 


Table  17b. — Imports  of  coal-tar  products  entered  for  conaumption,  Jan.  1,  l;tl\ 

to  June  30,  iP2(?— Continued. 

GROUP  II  rDrTlABLE  AT  15  PER  CENT  PLUS  2}  CENTS  PER  POUND)— Con! inuM 


Amidonaphthol : 

Jan.  1, 1917-Dec.  31, 1917 

Jan.  1, 1918-Dec.31,19I8 

Jan.  1, 1919-Dec.  31, 1919 

Jan.  1, 192&-Jtme  30, 1920 

AmidophMUri: 

Jan.  1, 1917-Dec.  31. 1017 

Jan.  1, 1918-Dec.  31, 1918 

Jan.  1, 191»-Dec.  31, 1919 

Jan.  1, 19aO-June  30, 1920 

Anthracene,  purity  of  35  per  cent  or  more: 

Jan.  1, 1917-Dec  31, 1917 

Jan.  1, 1918-Dec.  31, 1918 

Jan.  1, 1919-Dec.  31, 1919 

Jan.  1, 1930-June  30, 1920 

Bensaldehyde: 

Jan.  1, 1917-Dec.  31, 1917 

Jan.  1, 191^Dec.  31, 1918 

Jan.  1, 1919-Dec.  31, 1919 

Jan.  1, 1920-June  30, 1920 

Dlmethylaniline: 

Jan.  1. 1917-Dec.  31, 1917 

Jan.  1, 1918-Dec.  31, 1918 

Jan.  1, 1919-Dec.  31, 1919 

Jan.  1, 1920-June  30, 1920 

Nitrobenzol: 

Jan.  1, 1917-Dec.  31, 1917 

Jan.  1, 1918-Dec.  31, 1918 

Jan.  1, 1919-Dec.  31, 1919 

Jan.  1, 1920-June  30, 1920 

Phenylenediamlne: 

Jan.  1, 1917-Dec.  31, 1917 

Jan.  1, 1918-Dec.  31, 1918 

Jan.  1, 1919-DeCi  31, 1919 

Jan.  1, 1920-June  30, 1920 

Resordn: 

Jan.  1, 1917-Dee.  31, 1917 

Jan.  1, 1918-Dee.  31, 1918 

Jan,  1, 1919-Dec.  31, 1919 

Jan.l.  1920-Jime30,1920 

Anilin  salt: 

Jan.  1, 1917-Dec.  31, 1917 

Jan.  1, 1918-Dec.  31, 1918 

Jan.  1, 191 9- Dec.  31, 191 9 

Jan.  1, 1920-June  30, 1920 

Bensylchlorlde: 

Jan.  1, 1917- Doc.  31, 1917 

Jan.l,  1918-Dec.  31, 1918 

Jan.  1, 1919-Dec.  31 ,  1919 

Jan.  1. 192&-Juno  30, 1920 

All  distillates,  n.  s.  p.  f.,  which  on  distillation  vield  in  the 
portion  distilling  below  200'  C.  a  quantity  of  tar  acids 
egiul  to  or  more  than  5  percent  of  the  original  distillate: 

Jan.  1,1917- Dec.  31, 1917 

Jan.  1, 1918-  Dec.  31 ,  1918 

Jan.  1, 1919-Dec.  81, 1919 

Jan.  1, 1920-Juiie  30, 1920 

Allsimilar  products  obtained,  derived,  or  manufactured 
in  whole  or  in  part  from  the  products  provided  for  in 
Group  I  (free): 

Jan.  1, 1917-Dec.  31, 1917 

Jan.  1,191 8- Dec.  31, 191 8 

Jan.  1, 1919-Dec.  31, 1919 

Jan.  I,1920-Juno30, 1920 


Quantity. 


Pounds. 


ISO 


1,028 


51,895 


24,472 
9,479 


i,iao 


21,513 
22,110 


2,746 
♦2,429 

134 


Value. 


172 


2,417 


8,011 


17,790 
5,928 


427 


4,003 
3,219 


l,7t)9 
1,887 

e72 


6,159 


21,273 


1,000 
150 


1,550 

3,170 

22,399 


193,021 
13,445 
51.214 
38,575 


2,942 


3,2S0 


430 
22 


2,006 

4,687 

18,423 


17,593 

S.fHO 

39,861 

35,463 


Duty. 


$14.55 


388.25 


2,499.02 


3,280.30 
1,126.00 


92.05 


1,138.28 
1,096.00 


334.00 
345.00 

104.00 


Acrr:.' 

and  onL- 

puU'l  :<  :- 

valor  tz. 

ratf. 


Percfn- 


S2S.00 


1,019.00 


1.00 


89.50 
7.06 


839,95 

787.30 

3,323.00 


7,465.00 
1,632.12 
7,259.50 
6,284.00 


K.'. 


*  ■     1 
V'     1 


1.'.  • 


^44 


15.  :•' 


19.  <. 


31.. 5" 


42  4> 
11.72 


CENSUS  OF   DTES  AKD  COAL-TAR  CHllMIiALfr. 

Table  lllk — Imports  of  coai-lar  products  entered  f*M-  r  t*..  zm^ti-.-r^  /j*.  i,  I 

to  June  SO.  19J0 — CoDtiuu-J. 


GROUP  m  (DITTLA^BLE  AT  3)  PER  CEXT  AD  VJLL^RS.^ 


<iJx=.':xT. 


>Vhcn  obtained,  derived,  or  manulactui wl  m  wfaolg  or  ta  I 


'i^' 


|urt  from  any  of  the  products  provided  for  in  Group  I  j 

( frix)  or  II,  including  natural  indigo  and  tbeir  derir»> ! 

U\p>:  J 

Alizarin,  natural—  Pac-^ir.    f  _ 

Jan.l,l9l7-Dec31,l9i7 ;         c.^*  i      f ^  rn      c  «;  t  5    « 

Jan-l,191»-D©c.31,1918 >        l'E,ni  ,        15e  «:i       r.--^  ?,  -.     » 

Jan.l,192D-Jiine30,I«2a .H _ 

A.Ii2arin,qpnthetie—  .'  "^ 

Jan.l,l«i7-I>ec3i,l9n »        ii,isr  «i,ir>     2<^«4  T  *:.  ■« 

Jan.l,191»-I>«c.31,1918 * _ 

Jan.l,191il-Dec31,1919 Z " 

Jan.l,]920-June30, 1920 *        ».*i:  1*,75':       jlOC**  \    # 


D.vcs  obtaiBcd,    derived,   or   BMnnlactured   from  I 
alizarin—  | 

Jan.  1,191 7- Dec.  31,1917 '               -t  7*  2r»  T  -r 

Jan.l,1918-Dec31,19l3 :          f^t^  li  1P^  4  -=.^  ~  «     . 

Jan.l,191»-Dec.31,19i9 1          ;./j  ;  *^  1,  J-  ?  -.    * 

Jail.l,1990>Jane3(>,1920 17,777  i.li-  l,*i    •.  >     • 

Dyes  obtained,  derived,  ot  manu£Ktured  froo  an-  j 
thraoene  and  carbazol— 

Jan.  1,1917- Dec.  31.1917 J         »  14*  r.    "»  1  :f»  «>  ♦    tr 

Jan.i,i91S-Dec.3l.i»i* u.sz:  i-,>t  4^  j-  :  -:     - 

Jan.l,1919-Dec.  31.1919 '          7:-^  :  ;•      »,  ■.      . 

Jan.  1,1920- June 30, 1920 Z^.i::  -&,--»  >.i?«  >  >     • 

Indjgoida,  whether  or  not  obtained  from  indi^f>—        1  . 

Jan.  1,1917- Dec.  31, 1917 IS-.s^'  *¥'  r^  C  >*     1  TT 

Jan.l,l9l8-Dec.  31.191S »         :    '-^  :■  -^,  «    ::  :»  *    • 

Jan.  1,1919-Dec.  31,1919 %t.  •*?  •:  7"?  ;.  •■;    "  -.     # 

Jan.  1, 1920- June  30, 1920 |         >  T7I  /:..:>  X-  "-  /.  V     ■. 

Flavors — 

Jan. I,19l7-I>ec.3l.l9i7 -r  r*  rr  ^  r  ^ 

Jan-1.191A-Dec.31,191S Iv  ..-,  ^^  *  j     t 

Jan.  1,1919-Dec.  31. 1919 

Jan.  I,1920-Junc30, 1920 

Indigo,  naturfkl — 

Jan.  1, 1917-I>ec.  31, 1917 3  :*:.121  i  Sf  Z'.'  .y-'t,'^    f  V    '* 

Jan.  1, 191»-Dcc.  31,  19IS 1  v^  v*  '  i   i"--  ♦,  .      -  , 

Jan.1, 1919-DCC.31, 1919 :^A,£s.  .  >^   -^Ji  -.T  "^  i.  .     * 

Jan.  1, 1920- June  30, 1920 2- ili  ^:  -  i  .5   if,  /,  >    A 

Indigo,  synthetic—  ' 

Jan.l,lW7-Dec.31, 1917 1,X>.1#»  0.3C  >,  vrf    «,  3C  "» 

Jan.  1, 19lS-Dec  31,  lOH *^-;^.4  :-t^  >v  x'_  '-  '-  *    > 

Jan.  1, 1919-Dee.  31,  1919 5^-  '<■  ..r  ■  >-*■-/  *>    * 

Jan.  1, 1«21K-Jane 3<),  1920 •*  4:>  }15.<T2  >;'.i>.  :■    * 

^rtedicinals— 

Jan.  1, 1M7-Dec.  31, 1917 >4  V4*  i-- v^  V?  •  ♦'   '^ 

Jan.  1,  1918-Dcc.  31,  191'^ V.   .r4  '#    iSL  X  '-    ' 

Jan.  1, 1919-Dec.  31,  1919 :->•  fv  i^.   ...♦-  -•  »     ** 

Jan.  1, 1920-Jane30, 1920. • -v  ^1-;  »  :a4  >  X   «^ 


GROUP  III  (DUTIABLE  AT  30  PER  CENT  AI»  VALOEEK  I'L^'-  '  CE.VT-  'rZlL  ?', 


_  I 

When  obtained,  derived,  or  manufartared  in  vrholp  or  in  I 

part  from  any  of  the  product.^  provided  for  in  Or^jun  I  •  | 

(free)  or  II,  Lncludlnc  natocai  iBdigo  and  their  denva-  ' 
tivcs:  I  I 

Colors,  or  oolw  lakes  obtained,  derived,  or  manifac- 
t  iired  (rom  aliiarin—  •    Ptn  7.  -ir 

Jan.  1, 1»l7-Dec.  31, 1917 7/»>  " 

Jan.  1,I91»^  Dec.  31,1918 »  i.4/«  1 

Jan.I,1919-Dcc31,19t9 15  >■>  1 

Jan.  1,1920  June 30, 1920 '  9  y/.  ■ 

Colors,  or  color  lakes  obtained,  derived,  or  manuCvr-  • 
tared  from  antraoeoe  and  earl»xol  —  ■ 

{an.  1, 1917-Dee.  31, 1917 i        h\.:fr.  s 

Jan.  1, 1918-Dec.  31, 191S J         27  *  <> 

Jan.  1, 1919-Dee.  31, 1919 '        .>  hrs 

J<m.i,igao-Jaiie 30,1920 \       «.:o:  . 


D'/'-r-^ 

X>-'c~f. 

f-^ 

*r*» 

:•  *< 

t  rr  M 

-.:  *> 

*.*/. 

i,t2:  £ 

i:  *r 

U  i^ 

*>»««• 

5.t  a 

7.'>-T 

2  '*ii  t. 

a',   a 

4>  t:-w 

»7  ?7*  V, 

3:  -5 

Si   -Ai. 

-    >  i*. 

V-  .V 

V.  %-' 

}h  v*»    •' 

I 

-     V. 

U.\J1 

15  ->J»U  X 

• 

^c 
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CENSUS  OF   DYES  AND   COAL-TAB  CHEMICALS. 


Table  14. — Imports  of  dyes  for  fiscal  year  1920 — CoDtinued. 

UNIDENTIFIED  SULPHUR  COLOR S^^ontinned. 


Bchuiu: 
No. 


Namo  of  dve. 


Siilphiir  vfUow  O , 

Sulphurol  dark  brown 

Suiphurol  dark  txown  G , 

Sulphurol  Indigo  blue,  cone 

Sulphurol  indigo  B.  cone 

Sulphurol  indigo  R.  cone 

Solptanrol  orange 

Thiamine  green,  20 

Thiamine  brilliant  green  2Y 

ThiBKol  yellow  G  cone 

ThiogeneNew  blue2RL 

ThioDal  brilliant  blue  6B 

Thional  brilliant  blue  6B  cooc.  pure 

Tblonal  brilliant  green  GG 

Thional  yellow  G 

Thional  brilliant  yellow  G 

Thional  brilliant  yellow  GG 

Thional  bronze  GV 

Thional  brown  GD , 

Thional  brown  GD 

Thional  blue  BR 

Thional  Grange  G 

Thional  yellow  3RD , 

Thional  brilliant  green  4GX 

Thional  brilliant  green  4GX 

Thional  brown  R 

Thional  brown  R 

Thional  Corinth  RBX 

Thional  direct  blueS 

Thional  green  3B 

Thional  green  3 B 

Thional  green  DY 

Thional  green  DY 

Thicmine  green  2G 

Thional  yellow  GR 

Thional  yellow  OR 

Thional  yellow  3RD 

Thional  yellow  3BD 


Manu- 
factiwer. 


I 


Import: 


iQnantitv. 


PoundM. 

992  '• 


UN'IDEN'TIFIED  MORDANT  AND  CHROME  COLORS. 


Add  alizarine  black  EN 

Acid  aUtarine  black  ENT 

Acid  alicarine  black  ENT,  cone 

Acid  alicarine  black  SE^jMste 

Acid  aUcarine  blaek  SET. 

Add  alinrine  SET  paste 

Acid  alizarine  blue  A , 

Acid  alizarine  blue  black  A 

Acid  alizarine  gray  G 

Acid  alizarine  red  B 

Acid  chrome  violet  B 

Acid  milling  red  G  cone 

Add  mluink  rod  G  cone 

Alisarineadd  blue 

Aluarino  blue  OCR  cone 

Alizarine  blue  OCR  cone,  double. . . 

Alixarino  chrome  green  A 

Alizarine  claret  100 

Alizarine  clu'et  R  paste  15  per  cent 

Alizarine  cyaniue  W R B  paste 

Alizarine  cyanine  WRR^aste 

Alizarine  cyanine  green  G  extra  powder 

Alizarine  cyanine  NSpowder 

Alizarine  cyanine  W  Fc B  powder 

Alizarine  cyanole  EF 

Alizarine  cyanolc  SR 

Alizarine  delphinol  S£ 


M 

6,S96 

r.  T\ 

M 

M 

M 

M 

' 

M 

M 

40 

s^ 

441 

201 

227 

a,434 

M 

M 

M 

I'-::-:. 

S 

Q 

S 

25 
l.3» 

2,?«.i 

s    

s 

500 

IS 

20 

2,401 

9,7» 

500 

t» 

830 

7 

9 

m 

M 

M 

Bv 

Bv 

By. 

By 

R^:::::: 

C 

BD 
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Tasu:  14. — ImporU  of  dyes  for  fUcal  year  ii)!^^^— Cootiaued. 

UNIDENTIFIED  MORDANT  AND  CHROME  COLORS-Continucd, 


.^cbultz 
No. 


Name  of  dve. 


Manu- 
facturer. 


Imports. 


InvofoB 
value. 


Alixarinc  delphind  bkie  SE 

Aliarineemenddole  G  powder 

AlicarinesaphlroleWSl  powder 

Alinrine  sky  tslaeSR  powder 

Alizarine  ucftnoleSB  powder 

AnHiraceneacid  brown  R 

Anthracene  Mne  LG 

AnUtfBoeneMoeSWB  powder 

AnthracenebrownRDpaxte 

Anthracene  brown  WLP  jMste 

Aniliraoen  e  chrome  bine 

Aifthracene  y«llow 

AnthracyanineSFL 

Aathncyanine  FL  cane.  60/100. 

Anthracyl  blue  BT 

Anthracyl  chrome  blue  D  oone.  185  percent 

Anthracyl  chrome  brown  G 

Anthnmol  Uaclc  T  donole  cone 

AnCteanol  Uue  RD 

Anthranol  Bordeaux 

Anthranol  brown  M 

Anthranol  green  D 

Anthranol  orange 

Anthranol  yellow ' 

Brilliant  aliarinecyaninedO  paste ' 

BriiiiaBt  chroBte  Hue  >..•....•.............••.........•' 

Brilliant  delphinebhieBS 

Brilliant  milJing  ohie  B 

Cheshire  chrome  black  R 

Cbeshire  chrome  violet  R 

CtoonazurlDe  G.  powdv. I 

C1»(MD6  black i 

CSiromehlackO 

Chrome  black  POK • 

CtaNmebriUiaDtbluaG 

CfanMw  brown  DO 

Chroma  brown  RVV 

Chrome  bst  brown  GR 

Chrome  Cast  cyanine  G 

Chrome  green  Y  paste 

■e  gyeen  V. ............  — 

Chrome  green  Y  paste 

yeBew  BN ,..._... 

Chronophmine  F£lf  powder. ..... , 

ChromorhodloeB  extra 

Diftdfim  chrome  red  BR 

DiBBUBd  BerdeanxR.. 

Diamond  magenta  crystals 

Era  blaek  J  eonc 

Bra  dirame  dark  blue  G 

Brie  alicariae  blue  OloO  per  eent  powdtr 

Krio  chrane  aznroi  BX .. 

Erie ^hre^ae red  PEi......... 

BriodiroBM Tiolct  B...........  — 

SiteHoxineABeane 

EiiofloxiDelGooBe 

Fast  Tiolet  822  per  «rat 

GaUo  violet  D 


Indalizarine  I  paste. . . 

r  GanophePine  R 

icbftme  bftFwn  PB. 


V 


chrome  \fr<rwn  TPM 

hr^wn  ^» 

Omega  civoBie  green  Y 

OuietLabTfaBftrMB 

Palatine  chroma;  ^/r/irri  RX,. 
Halidnedark  green  <  * 
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Table  14. — Imports  of  dyes  for  fiscal  year  1920 — CoDtim«d. 

UNIDENTIFIED  BASIC  COLORS. 


Schnltx 
No. 


Name  of  dye. 


Com  blue  B  cone.  143  per  cent 

Corn  blue  R 

IndocyanineB 

PyrophosphineOG 

Rosazcine  6G  extra 

Rosolane  B  oone 

SetoBhieVE 

Tannin  yellow  OE 

Titr«uoiseblueBB 

Rhoauline  heliotrope  B 

Rhodiillne  heliotrope  3B 

Victoria  blue  4BS 


I'NIDEXTIFIED  OIL-SOLUBLE  DYES. 


Oil-soluble  dyes 

Olisolblue 

Olisol  carmoisine. 

oiisol  yellow 

Spirit  aurlne 

Sudan  6. 


I 


WD 

WD 

WD 

O... 

WD. 


1,334 


t-I 


VNIPKNTIFIED  DYES  FOR  COLOR  L\KES. 


Rillliant  lake  blue  G  extra. , 
Helio  Bordeaux  BL  powder 

Helio  fast  blue  B  L  cone 

Lithol  fast  orange  R  paste.. 

Lithol  Kubine  O  powder 

Pigment  scarlet  3B 


49^ 
oOO 
339 
110 
249 
1,000 


TNIDKNTIFIKD  UNCLASSIFIED  COLORS. 


HistreT 

D  u  Olive  ( t  L  powder 

Ink  BlueBJIRN 

Monn^^y  Olive  brown 

New  fast  red  (J 0  L  cone 

Nitro  orange  OT  116  per  cent 

Nitre  orange  RR  cone.  110  per  cent. 

Paper  black 

Pa|>cr  red  O 

Pa|»er  Red  <  >  ctjiic 

Paper  red  r.90 

Paper  red  11 

Para^uiphoro  brow  n  V 

Parusul phone  bronze  (IS 

Peacock  blue 

Red  bluish  CPBN 

Scarlet  Z 

Tartraf)henine 

Thianine  IJnlliant  preen  2Y 

Tibet  black  FWN 

Another 


Total. 


Q... 
Lev. 

(irE 


Q... 
BK. 
BK. 
BK. 
M... 
WD. 
WD. 
WD. 
WD. 

«9  .  .  .  . 

s... 

Q... 

BK. 
Q... 

WD, 


l,fi53  :. 
2,240  . 

29  . 

n»  . 

1,598  . 
662 


1,146 
13,701 


Cll   . 

110  . 
1,182  . 
1,102  . 
1,1*6  . 

720  . 
1.120  . 

SS2  . 
9.352' 


t 


5.:." 


H.7* 


3,001,147  '4,'**>  I'' 


Part  IV.— 


STATISTICS  OF  IMPORTS  AND  EXPORTS 

DIRECTORY  OF  MANUFACTURERS  OF  COAL-TAB 
PRODUCTS 


22SU)»_21 6 
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Table  15. — Imports  of  dyra  entered  for  consumption  for  1917,  1918,  191iK  r 

first  G  months  of  1920  {calendar  ffcar^). 


1917 


Quantity  J    Value. 


19H 


Quantity. 


6,899       $12,216 
19,180         55,179 


to 


Pounds 
108,711 


1,499 


6,446 


Alizarin: 

Natural,  30  per    Poxmdjf. 

cent 

SjTithetic,  30  per 
cent 

Colors  or  color  lakes 
obtained,  derived, 
or  manufactured 
from  alizarin,  30 
per  cent  pi  us  5  cents 
per  pound 7,062        18,6S0 

Dj'os  obtained,  de- 
rived, or  manufac- 
tured from  alizarin. 
30  per  cent 31 

Colors  or  color  Iftkes 
obtained,  derived, 
or  manufartured 
from  anthracene 
and  carbazol ,  %  per 
cent  plus  5  cents 
per  pound 

Dyes  obtained,  de- 
rived, or  manufac- 
tured from  anthra- 
cene and  carbazol, 
30  per  cent... 

Indigo:  * 

Natural 

S>Tithetic 

Indi^oids,  whether  or  i 

not  obtained  from 
indigo 1»,9S3       HD,g32  3,37(5 

All  other  colors,  dves, 
or  stains  whether 
soluble  or  not,  etc., 
30  per  cent  plus  5 
cents  per  pound. ...    2, 257, 476  2, 574, 363   1, 799, 4*)7 


Value. 


$15S,816 


1919 


Quantity. 


Value. 


1921) 

(0  month  ^ 


Pound-* 
6.6S4 


4,490         15,35S 


49,729        27,900 


53,205 


23,146         U,J26,        12,827 

I  ' 

2,261,1221  4.230,510   1.637.914 
1,379,349       871,267|      690,414 


22,546 


2.007,a-A 

342,5v^'J| 


13,744 


2.161,799 


38,073 


SS,612 


14.405 


13,399  1,920  3,864 


Quantity, 

T  "        1 

Pound.^.  1 

1 

58.810 


9,061 


17.777; 


55,475         4-3, 9iU 


C'» 


7,182  7,772         2^.27:. 

234,991       2^^,925         2'3.574 
537,697       327.133         99.41V> 


34,049         82,77*        38,37* 


i 

1,991,6S7  2,84S,2^  l.MS.aM!  1. 


t;  ■. 


11" 


'ii  ; ' 


^. 


Table  1G. — Imports  of  natural  dues  and  extracts  of,  entered  for  consumpti> 

1911  to  June  SO,  1920. 


Calendar  year. 


1917 

1918 , 

1919 

1920  (6  months), 


Annatto. 


Cochineal. 


Cudbear. 


Quantity.       Value. 


Quantity. 


Pounds. 
660,102 
6.)5, 250 
3.')6, 432 
759, 117 


S7r,2:JS 
62, 961 
19,972 
31,002 


Pounds. 
121,879 
237,402 
116,014 
106,801 


Value.        Quantity-  '    Vr.li; 


S4S,34o 

116, 600 

52,029 

44,215 


Pounds. 
65,897 
54,447 
33,391 
17,924 


1/ 


Calendar  year. 


1917 

1918 , 

1919 , 

1920  (G  months) , 


Dye  woods,  diverse. 


Tons. 

7,565 

15,966 

922 

1,539 


194,029 

407, 190 

23,286 

29,913 


Fii-stic  wood. 


Indieo.  naf-u' 


Tons. 
10,442 
11,866 

696 
829 


S289,756 
280,813 
15,001  i 
16.567  I 


Pounds. 
2,261,122 
1,637,914 
234,991 
2n,574  i 


CENSUS  OF  DYES  AND  COAL-TAR   (CHEMICALS. 


83 


Table  16. — Imports  of  ftutural  dyes  and  extracts  of^  entered  for  consumniinn 

1917  to  June  SO,  JfP^O— Continued.  ' 


Calendar  \t<xT. 


jh:. 


ti  months). 


Logwood  (and  other 
wood  eztrsrts). 


Quantity. 


Tens. 
61,714 
33,16S 
29,023 
30,585 


$1,500,878 
776,735 
549,885 
874,439 


Pound*. 
736,038 
277,748 
539,252 
453,932  ; 


V»hie. 


S86,672 

45,895 
C2,<i01 
28,706 


Hadder.  gronwA. 


Qnantity.        Valu« 


Pounds. 
2,193 


$i13 


7,875  J 
l,60i. 


1,545 

3JS 


Calendar  T«ar. 


JM17 

1^18 , 

1  '1^ 

l.'Ju  ('j  months). 


373,606 
345,801 


SSO,005 
56,284 
42,085 
30,207 


Persian  berries,  extract .        Sallowvr.  sMttroa 


Pounds.    < 


Pomitds. 


5,209 
11,357 


S2,691 
3,631  . 


»,rj63  t 

•.092' 


Sins,  516 

7i>,oa2 

<),990 


Calendar  year. 

Turmeric. 

n^w^v.1^              '     Ail  other  extri-t^  cf 
Gambler.              ,       vegetable  orii?in- 

1  -tT 

Pound*. 

$1,331 
11,278 

68,852 
59,071 

Pounds. 

12, 050,  M  8 
8, loo,  270 
4,744,651 
5,949,423 

• 

Pounds.    ' 
$1,133,833  1        150,078            $29,757 

1  •.  s 

949,971  ;    3,90,865             ;li4,375 
432,499  •        443,749               «.079 

'  *V\i 

1,230,229 
758,782 

i-'-ir)  (6  months) 

476, 418  •        253. 595               4-1. 39? 

1                       t 

'Note.— No  Imports  of  camwood  and  madder  cxtra?t . 

1  ^ABLE  17. — Imports  of  coal-tar  products  entered  for  consumption,  Jan.  I.  1911- 

June  30,  1920. 


Calendar  year. 


Act t^nilid » (25  per  cent )  ? 

Aci'tphenctidin  (25  per  cent):' 

1917 

1918. 


1919. 


-^1920  (6  months) 

*^^\  l>alic>-lic  add  (25  per  cent):« 
Iyi7 .; 

1918 


1919. 


\ft  t  ^^20  (6  months) 

^  nyrene  (25  per  cent) : ^ 

1917 

1918 

J919 


1920  (6  months). 


V 

"  ^  V^  ^irin'  (25  per  cent ) 
i'.       *:)lW25percent)2 ., 

'^  '^  ^olphthalein  (25  per  cent):' 
1917 


\m 

1919 

1939f6iionths) 

thsrin  (65  cents  per  pound): * 

1917 ....:. 

1918 

1919 

1920  (6  months) 


Quantity. 


Pounds. 


3,280 


t 

J  T«.,*««»i    I  Actoal  and 
Value,     i     i^iLS?*"  I  ad  valorem 
lecw^.     ,       rat^.. 

I 


Prr  cent. 


$40,352  I        SIO.Wh 


I. 


1,474 


4.G70 


\,\r>^ 


20 


76 


19 


21,8.i2 

62,411 

I5.fj09 

9,416 

10b.  043  . 

26.661 

13.730 

135.5<»5 

33.'<91 

10.653  ' 

37,576 

9.  .394 

100 


20)) 
554  . 


726 
6,.S44 


181 
360 


*  No  imports.  ... 

*  Dutiable  imdcr  the  act  of  Oct.  3, 1913,  rather  than  ander  the  act  of  Sept.  h,  lai. 

*  Included  under  acetylsallcyllc  acid. 


25  00 


2S  no 


25  fi> 


2.'«  'lA 

Z'y  ua 
2.'>  K%% 


l,20i)4  3<yj  I  2r>fM^ 


2.Vflc^ 
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Table  17a. — Imports  of  coal-tar  products  entered  for  con-sumption,  Jan,  i,  1911, 

to  June  30, 1920  {act  of  Sept.  8,  1916). 

GROUP  I  (FREE). 


Calendar  years. 


1917 


Quantity, 


Acids,  carbolic,  which  on 
being  subjected  to  distil- 
lation yield  in  the  por- 
tion distilling  below  200° 
C.  a  quantity  of  tar  acids 
less  than  5  per  cent  of  orig- 
inal distillate pounds . . 

Anthracene  oil gallons . . 

Bensol pounds . . 

Cresol do — 

Dead  or  creosote  oil, 
gallons 

Naphthalene  having  a  so- 
lidifying point  less  than 
79*  C ponnds. . 

Pyridine  and  quinoline, 
pounds 

Coal  tar,  crude barrels. . 

Pitch  coal  tar do 

Metacresol,  orthocresol, 
and  paracresol— purity 
less  than  90  per  cent, 
pounds 

Toluol pounds.  - 

Xylol do  — 

Ail  other  products  found 
naturally  in  coal  tar 
whether  produced  or  ob- 
tained from  coal  tar  or 
other  sources,  n.  s.  p.  f., 

Rounds 
other  distillates,  which 
on  being  subjected  to 
distillation  yield  in  the 
portion  distilling  below 
200"  C.  a  Quantity  of  tar 
acids  less  than  5  per  cent 
of  the  original  distillate, 
poimds 


151, 254 

61,200 

3,598,733 

7,665,442 

9,K17,OS.5 


5,206,0S0 

12,247 
6,7S0 
0,026 


20, 70^ 


9,3:^2 


Value. 


$9,S^ 

3,105 

341,700 

532,529 

7S6,638 


1918 


Quantity. 


155,236 


2,673,855 
8,873,271 

1,545,247 


175,554  3,902,731 


9,237 
13,087 
14,029 


1,480 
10, 745 
12,039 


1,404 


2,928 


10,44K 


1,502 


Value. 


117,260 


87,570 
779,045 

163,869 

130,098 

1,036 
21,200 
29,095 


2,756 


10,473 


1919 


Quantity. 


1,965,289 

18,699 

217,865 

6,435,650 

11,268,379 

3,239,256 

165,064 

'22,339 

3,364 


11,200 
1,195,706 


Value. 


$187,788 

3,994 

5,617 

557,214 

1,374,217 

92,265 

20,543 

38,476 

8,598 


1,221 
30,768 


1920  (Jan.  1  to 
June  30). 


Quantity. 


Value. 


69,159 

5,1W 

146,819 

5,658,649 

5,239,223 


4,713,067   124,706 


445,411 

11,439 

2,909 


I 


380,525  6,334 


16, 31.^ 
1,S50 

440,:4.5 

799,  '.le 


104,568 


10,548 


50.314 

22.-jyi 

7,104 


50,5001      1,3j5S 


GROUP  I,  CRUDE  (FREE). 


less 


Anthracene,    purity 
than  25  per  cent 

Aocnaphthene,  cumol  fluo- 
rene,  methylanthracene 
and  methyliiaphthalene. . 

Carbaiol,  purity  less  than 
25  per  cent 


(•) 

(0 
(>) 


(«) 

(') 
(>) 


Pound*. 

IS 


Poundg. 
82,669 


15, 751' 


111 


$2,022 

946 
^2 


Pounds. 
7,451 


» Imports  not  available  by  calendar  year. 


$499 
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Taple  17b. — Imports  of  coaJ-tar  f^n^Jk^t*  *%U'^  i  *  ^  "  •  n-m  i*.  t.  /tu  i    .:.■ 

to  -J ^nt  ->'.  1  -^v. 

tArt  of  Sr;t.  s  ::-:<  • 

CROUP  II  f  DUTIABLE  AT  15  PER  CENT  ?LT?  2     -LvT^i  J  Ti  ?•    '     3 


Lhf,  Z'Ti^  ^.-     M 


Not  rolors.  dyes  or  stains,  phctrcrif  Li'  <  ryr-— -  ii*  s^  jr- 
ir.;il<,  llavor?.  or  e-xplrj^ives.  ar.-  c  «.  f.  i:  I '«.«.'  '  -  r  ■» 

J.n.  1,19I7-D€<'.  31.  1917 -  ."  t-    _-        •      *   •  i 

Jul.  I,  191*-Dec.  31.  191* ^ -^  -   ^         ^         '  - 

Jan.  1.  1919-Bw-.  JI,  ic*:? -  --  -   ..  * 

T^n.  I.  1930- June ».  1920 j:-  •-  •••   •  _   * 

<V{  olioarid  (phenol    wnjc n  c-ei  l^i^  -  .'  -s**-*-!  *:  ..- J- 
'.'i<n  yields  in  the  p«.«r:kn  'ii--__Ljrjr  •*!  •»  J*  ■  •     l 
'jinriiy  of  tar  aoi«l«:  ecjU^  tocr  Ek-t*  u-i  i;«»  *=.:  -^ 
tr  »•  (.ncinal  di^tiiiare: 
('rv«-?ul— 

'  Jan.  1,  !91T-T><*r.  31. 1*!T t  --^  .  ^.  -•    *  si    « 

Jan.  I,  l^l^'-Deo.  :j!.  :<•:• :•<•  j*:.  •"    .•-.        j     "*•  ^  j:-  T 

Jan.  1,  19I9-T>«*\31.  1^:9 

Jan.1, 19aO-June30, 1.'-fe .      .      .1 77 

Liquid — 

Jan.  1,1917-TVc.  3I.I9I7 -_-'-:  l^  J*-        '    ^L  %  -T  ♦ 

Jan.  1,  191*-Dec.  il.  !<•:* -  -  -•-  ^     -         .    .<    -i  -    - 

Jan.  1.  191^1>«c.  31.  >:<• 1*,  ^.  .  ".     ^ 

Jan.  I,  1920-Jiinej^.  l^Jt» *  .  ,  j.  - 

--lifvlic^id: 

J^.  1,  1917-Deo.  31.  1917 Jt  r.  i.  —         -     «r   •  -  -» 

J:in.  1.191  vT>er..jl.  1<.> _'  _  .-  -   ^ 

Tan.  1.  lyi^Peo.  31.  l'-:^ 

'an.  1, 1930- June  3C.193C __'_ 

AriThra<iiinone: 

^n.  1,  1917-TVr.  'l,  l*!" 

Jan.  l,191v-Dec.  31.  !<•> 

Jan.  1,  19:9-T>€C.  31- i:-:.-' .    -"  1  ^.  -  % 

JAn.l.l92i>-J'jne30,  IVX 

M»t  r. '.  iiinthrao  uinoae: 

Jin.  1,191  f-Dtc.  31.  19T  7 m .  -J-I  •.'  a*  :L- • 

Jm.  1.  I91*^T)ec.  31,  l^T" 

Jan.  1,  191*>-I»ec-  Z\.  19:'# 

J^.  1.  1920-June3C»,  iyj> 

I.init'-o'oluo!: 

Tan.  1.  1917- D«c.  31. 1517 •■    --_  i.  --  ■      «  ^    -^ 

3*.-..l,  191*^D*<.31,  lv:« -1'  •  ..  » 

Ja:i.  1,  1919-Pec-31.  r'"> -    ^  ^^  T^  ^  ^    i 

J.l:i.  1.  I«f20-J:ji- :y«.  lyj- 

N.ivMr.aler.e  solidify icjg  a:  7*'  C.  cr  i,'rr^ 

J-1. 1,  I9i7-r»«'. 31, 19:7 ,•-  ^         J r       -  •-  ft  -    a 

J^.  1,191  v-I>ec.  21.  191' .  --•'  -  ^  r 

Jm.  1,  l919-I>€<.31.1.-:> - -     .  ,.  ^w  ^    n 

Ian.  1,  I9a>-Jiiiie  30.  lltfj -'*-'.  '..  _a  -    • 

Nipi.thol: 

Jm.l,  1917-Dec.31.  I'-n :»«'  .  -»•  ^afi  r« 

I.n.  1.191«v-I)ec.31.1» 

Jui.l,  1919-I>ec.31.  l-:'f  

J^.  1. 19J0-Juiie  30.  licA ^ 

N/rHiipr.!halene: 

Jxi.  I,l917-r>er.  31.  Iil7 .i*L  '  '^  *    #  -S    * 

Ja.n.  1, 191Vl»e<..31.  :'7> 

Jan.  1.  I^19-I»e<  . 'U,  :>:.- 

J^..  1.  l9J>-Jaiie '»,  l^J ..  .  .   -  -. 

Nitrr.'uiuol: 

J-n.l.  1917-D«c. -Tl.  1«7 .         -    ^ 

Jan.  1,  191^-I>et.31.  lv> 

Jan.l,  I91»-Dec.31.  lt:» .-«  ^^  AC  -►    • 

Jan.  1, 19J0- June  3fJ.l<£» •- 

I'Llhalic  anhvdride: 

J.*n.  1, 19i7-Dec.  31.  !t17 ^  ^^  j^   ^  -   S- 

Jan.l,  1918-I>«f.  31,  19> 

Jin.  1, 1919-D«c.  31.  19:'- 

Jan.  1.  igrX-JoM  3«),  IttX 

Napfithylamine; 

Jan.  1,1917- Dec.  31. 19!7 

Jan.  1.191  *^r>«.  31.  191- '  '  •  -  "-  *  -    ' 

Jan.  1, 1919-Der.  31.  19:9 — 

Jan.  1,  UOO-Jbdc  X,  ISUd 
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Table  17b. — Imports  of  coal-tar  products  entered  for  consuwption,  Jan.  1,  Vji 

to  June  SOy  iP2(?— Continued. 

OROL'P  II  f DUTIABLE  AT  15  PER  CENT  PLUS  2*  CENTS  PER  POUND;— Con tiiui»-.l 


Amid<Hiaphthol : 

Jan.  1,1917- Dec.  31, 1917 

Jan.  1, 1918-Dec.31,1918 

Jan.  1, 1919-Dec.  31, 1919 

Jan.  1, 1920-Jmie30, 1920 

Amldophenid: 

Jan.  1, 1917-D6C.  31,  1917 

Jan.  1, 191»-Dec.  81, 1918 

Jan.  1, 1919-Doc.  31, 1919 

Jan.  1, 1920-June  30, 1920 

Anthracene,  purity  of  25  per  cent  or  more: 

Jan.  1, 1917-Dec  31, 1917 

Jan.  1, 1918-Dec.  31, 1918 

Jan.  1, 1919-Dec.  31, 1919 

Jan.  1,  ie20^une30, 1930 

Benzaldehyde: 

Jan.  1, 1917-Dec.  31, 1917 

Jan.  1, 1918-Dec.  31, 1918 

Jan.  1, 1919-Dec.  31, 1919 

Jan.  1, 1920-June  30, 1920 

Dimethvianiline: 

Jan."  1, 1917-Dec.  31, 1917 

Jan.  1, 191*-Dec.  31, 1918 

Jan.  1, 1919-I)ec.  31, 1919 

Jan.  1, 1920^une  30, 1920 

Nitrol)enxol: 

Jan.  1, 1917-Dec.  31, 1917 

Jan.  1, 1918-Dec.  31, 1918 

Jan.  1, 1919-Dec.31, 1919 

Jan.  1, 1920-June  30, 1920 

Phenylenediamlne: 

Jan.  1, 1917-Dec.  31, 1917 

Jan.  1, 1918-Dec.  31, 1918 

Jan.  1, 1919-Dec,  31, 1919 

Jan.  1, 192Q-June  30, 1920 

Resordn: 

Jan.  1, 1917-Dec.  31, 1917 

Jan.  1, 1918-Dee.  31, 1918 

Jan.  1,1 91^  Dec.  31, 1919 

Jan.  1. 1920-JuBedO,  1920 

Anilin  salt: 

Jan.  1, 1917-Dec.  31, 1917 

Jan.  1, 19ia-Dec.  31, 1918 

Jan.  1, 1919-Dec.  31, 1919 

Jan.  1, 1920-June  30, 1920 

Bensylchloride: 

Jan.  1, 1917-Dec.  31, 1917 

Jan.  1,  1918-Dec.  31, 1918 

Jan.  1, 1919-Dec.  31, 1919 

Jan.  1, 1920-June  30, 1920 

AlldistlUates,n.  s.  p.  f.,  which  on  distillation  yield  in  the 
portion  distilling  below  200"*  C.  a  quantity  of  tar  acids 
equal  to  or  more  than  5  percent  of  the  original  di<;tUlato: 

Jan.  1,1917- Dec.  31, 1917 

Jan.  1, 1918-  Dec.  31, 1918 

Jan.  1, 1919-  Doc.  31, 1919 

Jan.  1, 1920-June  30, 1920 

Allsimilar  products  obtained,  derived,  or  manufactured 
in  whole  or  in  part  from  the  products  provided  for  in 
Group  I  (free): 

Jan.  1, 1917-Dec.  31, 1917 

Jan.  1 ,  191 8-  Dec.  31 ,  1918 

Jan.  1, 1919-  Doc.  31 ,  1919 

Jan.  1, 1920-June  30, 1920 


Quantity. 


Pouftdt. 


ISO 


1,028 


51,895 


24,472 
0,479 


1,120 


21,513 
22,110 


2,746 
*2,429 

134 


Vahie. 


$73 


2,417 


8,011 


17,790 
5,928 


427 


4,003 
3,219 


l,7tt9 
1,887 

«72 


5,159 


2,M2 


21,273 


1,000 
150 


1,550 

3,170 

22,399 


193,021 
13,445 
51.214 
3S,575 


3,250 


430 
22 


2,008 

4,587 

18,423 


17,595 

8,640 

39,861 

35,463 


Datv. 


$14.56 


388. 2S 


2,499.02 


3,2«.30 
1,126.00 


92.05 


1,138.28 
1,036.00 


334.00 
345.00 

104.00 


Ac-.--: 
and  i>..  J 

puk  1  -  .- 

valtC'  ii 
rale. 


Pncrr: 

aV 


525.00 


1,019.00 


1.00 


89.50 
7.06 


839,96 

767.30 

3,328.00 


7,465.00 
1,632.12 
7,299.50 
6,284.00 


l'.  ■■ 


b  -^ 


-■>•  -J 


2M.44 


lv> 


I'}. 


Ol.  X' 


In.v^ 


42  i.^ 

l^  21 
17. 7J 
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Table  ITb. — Imports  of  coal-tar  products  entered  for  coMsumption,  Jan,  i,  1917, 

to  June  $Q,  192Q — Continued.  

G&OUF  UX  (DUTIABLE  AT  3D  PER  CENT  AD  VALOREM). 


When  obtained,  derived,  or  msnafBCtnrcd  in  whole  or  in 
part  tram  any  of  the  products  provided  for  in  Oroup  I 
(free)  or  II,  including  natural  indigo  and  their  derira- 
lives: 

Alizarin,  natural- 
Jan.  1,1917-Dec.  31, 1917 

Jan.  I,19l»-I>ec.31,l9l8 

Jan.l,191»-Dec.31,1919 

JaiLl,19a[Mune30,1920 

Alizarin,  synthetic— 

Jan.l,i917-I>ec.31,1917 

Jan.l,191»-I>ea31,1918 

Jan.l,191^Dec31,1919 

Jan.  1 ,  1990- June  30, 1920 

Dyes  obtained,   derived,   or   manufactured   from 
alizarin- 
Jan.  1,191 7-Pec.  31, 1917 

Jan.l,1918'Dec31,19l8 

Jan.l,1919-Dec.3M919 

Jan.  1,19»- June  30. 1920 

Dves  obtained,  derived,  or  manuftetured  from  an- 
thracene and  carbazol— 

Jan.  1,1917-D««.  31,1917 

Jan.  1,1918- Dec.  31, 1918 

Jan.  1,1919-Dec.  31,1919 

Jan.  1, 1920-Junc  30, 1920 

Indieoidft,  whether  or  not  obtained  from  indigo- 
Jan.  1,1917-Dec.  31, 1917 

Jan.  1 ,  1918-Dcc.  31 .  191S 

Jan.  1,1919-Dcc.  31,1919 

Jan.l,192a-June30. 1920 

Flavors- 
Jan.  1.1917-Dec.  31. 1917 I 

Jan-1.1918-I>cc.31.19W 

Jan.  1,1919-Dcc.  31,1919 1 

Jan.  1.1920- June  30, 1920 

Indigo,  natural—  I 

Jan.  1, 1917-Dec.31, 1917 ! 

Jan.  1, 191»-Dcc.  31, 1918 ' 

Jan.  1, 19l9-Dec.31, 1919 1 

Jan.  1, 1920-Junc  30, 1920 

Indigo,  synthetic—  I 

Jan.  l,lW7-Dec31, 1917 ( 

Jan.  1, 191S-Dec  31, 1918 i 

Jan.  1,  im^Dee.  31, 1919 

Jan.  1,  ]92lKJane3U,  1980 

Mcdidnals— 

Jan.  U  1917-Dec.  31, 1917 

Jan.  1, 1918-Dec.31,  191>< 

Jan.  1, 1919-Dec.  31. 1919 

Jan.  1,  ]92O-Jnne30, 1920 


Quantity. 


Pounds. 
6,899 
108,711 
6^684 


19,180 


58,810 


31 

0,446 

1,920 

17,777 


23,146 

12,827 

7,162 

29,275 

129,963 

3,376 

34,049 

38,373 

35 
160 


Value. 


Dutv 


Actual 
andccnn- 
puted  ad- 
valorem 
rate. 


I 


812,216      83,665.00 

156,816  j    47,644.80 

8,612        2,583.60 


Percoit. 
30.00 
30.00 
30.00 


56,179      16,554.00 


18,785  I      5,636.00 


75 

13,399 
3,864 
6,390 


11,336 

30,087 

7,772 

60,760 

140,982 
13,744 
82,779 
09,19S 

40S 
816 


2,261,122 

1,637,914 

234,901 

20,574 

1,379,349 
660,414 
537,697 

99.419 


4,230,510 

2,007,958 

285,925 

33,831 

8n,267 
342,580 
327,133 
115,673 

2>^,346 

301,074 

168,466 

63,813 


22.50 

4,019.70 
1,150.20 
1,866.00 


3,398.00 

6,026.10 

2,331.60 

18,228.00 

42,280.00 

4,123.20 

24,833.70 

29,759.00 

122.00 
244.80 


1,269,153.00 

602,387.40 

85,777.60 

10,149.00 

361,380.00 

102,776.70 

98,130.90 

33,709.00 

85,304.00 
90,322.20 
50,539.80 
19,144.00 


30.00 


30.00 


30.00 
30.00 
30.00 
30.00 


30.00 
30.00 
30.00 
30.00 

30.00 
30.00 
30.00 
30.00 

30.00 
30.00 


30.00 
30.00 

saoo 

30.00 

301 00 
30.00 
30.00 
30.00 

30.00 
3d.  00 
30.00 
30.00 


GROUP  III  (DUTIABLE  AT  30  PKR  CKNT  AD  VALOREM  PLUS  5  CENTS  PER  POUND). 


When  obtained,  derived,  or  manufactured  in  whole  or  in 
port  from  any  of  the  products  provided  for  in  Group  I 
(trw)  or  II,  including  natural  indigo  and  their  deriva- 
tives: 
Colors,  or  color  lakes  obtained,  derived,  c^  manufac- 
tured from  alizarin- 
Jan.  1, 1917-Dec.  31, 1917 

Jan,  1, 1918  Dec.  31, 1918 

Jan.  1, 1919-Dec  31, 1919 

Jan.  1, 1920  June .10. 1920 

Colors,  or  eolor  lakes  obtained,  derived,  or  manufiic- 
twnd  from  antracene  and  carbaz(d— 

Jan.  1, 1917  Dee.  31,  1917 

Jan.  1,  191H-I>ec.31,  19W 

Jan.  I,  19t9-Dee.3f,  1919 

Jjui.l,19a0nJuoo30,1910 


7,062 

1,499 

15,358 

9,061 


53.305 
27,900 
.18.073 
40,9'Jl 


DoUam. 
18,680 
4,490 
14,406 

7,387 


49,729 
22,546 
55, 475 
42.122 


DoUart. 
5,957.00 
1,42L95 
d,080w40 
2,669.00 


17,579.00 

8, 158. 80 

18,546.15 

14.686.00 


Percent. 
3L80 
3L67 
35.33 
36.U 


35. 3S 
36.10 
33.43 
34.87 
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Table  17b. — Imports  of  coal-tar  products  entered  for  consumption,  Jan,  1,  1911, 

to  June  SO,  1920 — Cuntlnned. 

GROUP  III  (DUTIABLE  AT  30  PER  CENT  AD  VALOREM  PLUS  5  CENTS  PER  POrND- 

Continued. 


Quantity. 


Wben  obtained,  derived,  or  manufoctuivd  in  whole  or  in 
part  from  any  of  the  products  provided  for  in  Group  I 
(free)  or  II,  including  natural  indigo  and  their  deriva- 
tives- Continued. 
All  other  colors,  dyet*,  or  stains,  whether  soluble  or 
not  in  water,  color  adds,  color  bases,  or  color  lakes- 
Jan.  1,  1917- Dec.  31, 1917 

Jan.  1,  1918-Dec.  31, 1918» 

Jan.  1,  1919  Dec.  31, 1919 

Jan.  1,  192O-Junc30,1920 

Phenolic  resin,  synthetic— 

Jan.  1,  19 17- Dec.  31, 1917 

Jan.  1,  1918-Dec.  31, 1918 

Jan.  1,  1919-Dec.  31,  1919 

Jan.  1,  1920-June  30, 1920 

Photographic  chemicals— 

Jan.  1, 1917  Dec.  31, 1917 

Jan,  1,  1918- Dec.  31, 1918 

Jan.  1, 1919  Dec.  31,  1919 

Jan.  1, 1920-June30,1920 


Pounis, 
2,257,476 
1,790.467 
1,991,687 
1,368,604 
134,702 


1,114 
1,590 

12,632 

14,550 

12,059 

9,018 


Value. 


Dollars. 
2,574,363 
2,161,709 
2,848,294 
1,813,211 
11,506 


2,860 
949 

101,406 

108,537 

77,876 

32,186 


Duty. 


DoRvt. 
885,183.00 
738,013.05 
954,072.55 
612,304.00 

10,214.00 


913.70 
36L20 

31,053.00 
33,288.60 
23,965.75 
10,152.40 


Actual 
and  com- 
puted &d- 
va]or?m 
rate. 


Per  cent. 
34.16 
33.  ii 


31.95 


to? 


30 
30 
30.  M 
31.64 


1  Does  not  include  110  pounds,  valued  at  $322,  duty  181.68,  from  Cuba. 

Table  18. — General   imports  of  coal-tar  products,   hy  countries,  for  calcuflai 

ifcars  WlS'-^Junc  SO,  liUO, 

DEAD  OR  CREOSOTE  OIL  (FREE). 


Imported  from— 

1918 

1919 

Jan.  1,  ]920-JuDe3n, 
1920. 

QiianUty. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Enpland 

Qallont, 

QdXont. 
8,934,045 
60,756 
2,273,578 

11,065,617 

10,462 

278,138 

i3aXlo%9. 

2,561,835 

63,934 

608,324 

2,015,130 

J318,644 

9,476 

H(  otland 

1,125 

1,543,660 

462 

SS62 

161,693 

314 

<  'anada 

»,541 

Another 

Total 

1,545,247 

lti2,  S69 

11,268,370 

1,374,217 

5,239,223 

799,53rt 

1  Imports  not  available  for  1917  calendar  year. 


t  All  from  Netherlands. 


CARBOLIC  AriD. 


1918 

1919 

Imported  from— 

Carbolic  aoid,  free. 

Carbolic  acid,  dnU- 
able  (phenol). 

Carbolic  acid,  free. 

Pounds. 

Value. 

Poimds. 

Value. 

Pounds.  .  Value. 

England 

155,236 

117,260 

206,037 
75,300 

154,884 
7,613 

1,610,823 

ll»,{^ 

( "ftnada 

Hcotiand 

045,466 

2S,9li^ 

Total 

155,236 

17,260        9KI  337 

€2,497 

1.965  289        IST7« 

* 

&V.' 


-  1 


f    •»  .  — * 


Z    •  I  •Al.-T 


4.  .  i 


.  y 


•  •  ,^ 

!._■.      -'*j..-      k 

1 

:=T--r--i*. 

7^.* 

".'• 

■1           :  i^-y:   1 

■v^'.-r:,    ' 

.«-. 

,-^--~ 

-  •   ■  '^  •    ! 

■*■* 

.7.5* 

• 

9  *i 

3^417 

2j 

a,W4  •      2^14»'       ■ 

• 

...  - » 

V :». 

ill ,      *    1 

A'    •/  >^ 

>* 

Ji5>    '      »>        1 

T'-»'     

i  "'I 

7-   «»i 

r  ^r: 

^♦.»)  '    241..-        '1 

C<^'\L-TAR  COIOr-5  *^»F 

PTT5 

T>rTT*BLF.                                 1 

4 
#                          1>1<. 

1 

1 

:•:> 

7a::-l,Hi^:^- 

» 

I 


«7' 


I 


;-*tt7WMi4 1    i,7e^  ^* 

I    /' .  '♦  is; .  '*^ 

All'/  firT   ^.  .'i** 


Pmr.d*.  _    _    _ 

y,9w»  »r».ir?  n9^9i '     r 

lO  T.I  I  V.SS:  30S,»f 

L2»t.  i«»  i.i:^4tt»  m.iK 


ft«*  7.- 
Iiv'.  7>.' 


t^   ■>«<  I         145.734 
W'.7>>  35,41« 


Totil. 


««  4»       :^2lA3f7 


?.M»,33SI    l.fSRylTS 


1  »-l 


'J'ABf.K  JO. — fJofnf^tif  ci-port/t  of  roal  tar  an'l  of  dyes  and  dvcstmffs  for  oi-- 

yea m  / 5*  /  s  *-> /  w  « *.  S'J,  1 9 JO. 

COAL  TAR. 


KffK/rfwl  to— 

191* 

1919 

Jan.l,lSQfW:L 
39, 1:990. 

Quantity. 

VaJuc    iQuantitj. 

[   Value, 

QisanUtT.;  VjJar 

KuroDf 

Nurf h  \tturit".\  1 

Hfjuth  AiiiMfi<-u 

Barrel*. 

2,0d9 

51,149 

N08 

19H 

154 

1,170 

f  12, 297 

IJy.  4>i 

«.2XS 
1,.V)6 
l.TTiO 
7,435 

230 

71,749 

2,759 

475 

45 

1,334 

15S,2*X> 

20,1^ 

3,174 

3ill 

15, 757 

B^rreU. 

214 

2«,S34 

2,470 

10 

34 

17 

%iX 
IX  P 

All   

1 

0(  fuua 

S 

Aff  ua 

1 

Total 

5K,554 

15^720 

76,592 

ld:i,508 

29,»79 

57,  '•<■ 

s  Exports  not  available  for  191 7  calendar  year. 
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Table  19. — Domestic  exports  of  coal  tar  anU  of  dyes  an4  dycstuffs  for  calendar 

years  1918-June  SO,  7920— Continued. 

DYES  AND  DYESTUFFS  (VALUE). 


Exportwl  to— 


Portugal 

Belgium 

Pranoe 

Germany 

Italv 

Netherlands 

Russia 

Switzerlfuid 

United  Kingdom. 

Canada 

Mexico 

Central  America. . 

West  Indies 

South  America. . . 

Asia 

Oceania 

Africa 

Denmark 

Spain 

Sweden 

Norway 

Another 


Total. 


Calendar  vear.^. 


191S 


Aniline 
dyes. 


1176,769 
'  *"6,'345 
■ *274;903 


22,500 

380,181 

836,445 

289,327 

5,617 

23,447 

1,7I9,40S 

4,248,367 

100,490 

3,993 


518,895 


22,924 


8,929,611 


Logwood 
extracts. 


$10,541 


263,610 
■'76,*»7 


7,728 

345,458 

82,292 

5,666 

400 

742 

128,645 

501,542 

20,194 

715 


104,748 


985 
4,877 


1«  551, 380 


All  other. 


1131,280 
'*496,*875 


234,238 


12,825 

5,000 

524,576 

724,522 

181,029 

5,498 

35,473 

931,600 

2,720,399 

133,493 

15,584 

1,055 

472,222 


4,529 
6,761 


6,636,099 


1919 


Aniline 
dyes. 


<70,296 

90 

127,059 

150 

209,130 

26,284 

«,570 

193 

413,700 

1,015,334 

467,806 

5,941 

34,307 

1,651,872 

5,565,053 

177,964 

45,566 

5,334 

535,383 

22,694 

13,663 

267,682 


10,724,071 


Log\^'00d 
extracts. 


12,319 
34,787 
596,042 
290 
58,716 
21,TJ5 


22,824 

304,686 

119,871 

17,438 

H92 

137 

66,099 

48,063 

14,041 

1,508 

9,671 

18,349 

8,584 

1,300 

8,584 


1,355,936 


Another. 


$36,063 

19,193 

229,689 


180,359 
9,104 


423,719 

1,007,882 

230,359 

14,544 

40,900 

585,127 

1,921,202 

143,223 

8,281 

2,438 

84,544 

15,708 

7,303 

44.780 


5,004,428 


DYES  AND  DYESTUFFS  (VALUE). 


Exporte^l  to — 


Portugal 

Belgium 

France 

Germany 

lUly 

Netherlands 

Russia  (European) 

Switzerland 

United  Kingdom. . 

Canada 

Mexico 

Central  America... 

West  Indies 

South  America 

Asia 

Oceania 

Africa 

Denmark 

Spain 

Sweden 

Norway 

Another 

Total 


Jan.  I -June  30, 1920. 


Aniline 
dyes. 


$34,789 

214,693 

369,693 

404 

281,249 

22,254 

100 

48,334 

558,510 

MS,  420 

527,991 

7,00J 

22,183 

900,829 

r,317,211 

06,410 

32,027 

6,620 

418,878 

6,258 

1,710 

61,139 


11,816,743 


Logwood 
extract^}. 


All  other. 


$1,810 
92,200 

360,773 
66 

166,255 
34,133 


18,965 

393,117 

81,621 

4,021 

726 

2,914 

16,938 

187,609 

1,016 

1,350 

22,574 

1,250 

1,110 

20,251 


1,415,700 


$6,240 
30,7S8 

230,235 
7,36') 

191,452 
44,659 


64,592 

518,599 

53S,S36 

114.575 

6,642 

56,67S 

277,907 

2,216,56S 

70,762 

21,670 

2,130 

101. 06S 

12,663 

9,964 

27,962 


4,551,359 
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Table  20. — Inks  and  ink  powders. 

(A)  IMPORTS  FOR  CONSUMPTION,  1918»-JT7NE  30,  1930. 


Calender  year. 


1918 

1919 

1020  (6  months) 


Printer's  ink. 


Writing  and  copying  ink. 


Rate 

of 
duty. 


Peret. 
15 
15 


Value. 


14,154 
1991 


Duty 
col- 


Actual 
and 
com' 
puted 


lected.  ad  val- 
orem 
rate. 


1823 
30 


Perct.  Peret 


Rate. 

of 
duty. 


15 
15 


15 
15 


I 


Duty 
Vakie.!  col- 
lected. 


Actual 
and 
com- 
puted 
ad  val- 
orem 
rate. 


$13,363  S2,004; 
15,116     2,267 


All  other,  inclodlng  ink 
powdos. 


Rate 

of 

duty. 


PercL 
15 
15 


Perct 
15 
15 


Value. 


f6,3l3 
8,143 


Duty 
col- 

lected.!ad 


9B61 
1,221 


Artful 
and 
com- 
puteii 
val- 
otrai 
rate. 


Perct. 

15 
15 


((')  DOMESTIC  EXPORTS  OF  PRINTER'S  INK  AND  ALL  OTHER  INKS,  1918  >- JUNE  30,  IfflO. 


Exported  to— 


Europe 

North  America 
Foiith  Amenca, 

Asia 

Oceania , 

Africa 

Total.... 


Calendar  years. 


1918 


Printer's 
ink. 


$48,304 
256,507 
353,023 
224,345 
116, 424 
42,189 


1,040,882 


All  other 
inks. 


$25,371 

206,360 

100,833 

67,736 

42,452 

5,429 


448, 181 


1919 


Printer's 
Ink. 


$210,482 
320,008 
603,758 
435,664 
113,288 
29,726 


AH  other 
inks. 


$68,382 
297,959 
210,212 
155,420 
109,962 
14,282 


1,712,926  I    856,217 


1920  (6  months). 


Printer's 
ink. 


$118,174 

183,919 

218,626 

323,975 

79,574 

4,944 


929,203 


ADotbtsr 
inks. 


$49,^^53 

155,  S» 
90,  (&4 

43,27) 
4,3.VI 


447,  n; 


>  Figures  for  1917  not  available. 
Directory  of  manufacturers  of  coal-tar  products  during  1919. 

IThe  list  below  inoludes  all  firms  that  reported  to  the  Tariff  Commission  the  prodaction 
of  coal-tar  products  during  1910,  except  56  that  objected  to  the  publication  of  tbfir 
uamefi.  These  56  fIrmK,  almost  without  exception,  are  either  out  of  business  at  tb«^ 
present  time  or  manufiuture  coal-tar  products  for  their  own  consumption  and  not  for 
Hale.  Included  among  thene  56  firms  are  firms  engaged,  primarily,  in  the  manufacture 
of  textilOK,  soap,  rubber  goods,  perfumes,  and  inks.  Coke-oven  plants  and  gas  bon»r-s 
which  reported  to  the  Geological  Survey  and  not  to  the  Tariff  Commissioii  are  not 
included.  The  list  includes  monufncturers  of  crudes,  intermediates,  dyes,  lakes,  metHv- 
inals,  flavors,  photographic  chemicals,  synthetic  phenolic  resins,  and  synthetic  tanning 
materials,  ] 


No. 


1 
2 

3 

4 

5 

() 
7 
H 
9 


10 
11 

12 


Name  of  company. 


The  Abbott  Laboratories 

Acme  Dyestufl  Co 

Agawam  Chemical  Works  (Inc.) 

Althouw  Chemical  Co.  (Inc.). 

Amalgamated  Dyestufl  &  Chemical 
Works. 

American  Aniline  Products  (Inc.) 

American  Chemical  Works 

American  Nitration  Co.  (Inc.) 

American  Tar  Products  Co 

Ansbachcr  A  Co.,  A.  B 

Anthrakone  Dye  Products  &  Chem- 
ical Co.  (Inc.). 
Georgia  Railway  A  Power  Co 


Office  address  (location  of  factory  given  in  parentheses  if 
not  in  same  dty  as  the  ofltoe). 


ttle- 
boro,  Mass.). 
540  Pear  Street,  Reading.  Pa. 
75  Hudson  Street  (NewYork,  N.  Y.)  (Newark,  N.  J.). 

80  Fifth  Avenue,  New  York,  N.  Y.  (Lockhaven,  Pa.). 

1090  Folsom  Street,  San  Francisco,  CaUt 

River  Road.  Nutley,  N.  J. 

208  South  La  Salle  Street,  Chicago,  UL  (St.  Louis,  Mo. 

Youngstown,  Ohio,  Woodward,  Ala.,  CmoUville,  Wi5. 

Follansbee,  W.  Va.). 
527  Fifth  Avenue.  New  York,  N.  Y. 
1834  Broadway,  New  York,  N.  Y.  (Jersey  City,  N;  J.). 

75  Marietta  Street,  Atlanta,  Ga. 
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Dircctorif  of  manufacturers  of  coal-tar  pffjfUnt'i  fturing  iPfP— -<"«»i.Tirue«L 


N. 


Name  of  company. 


M 


If- 
17 
!.v 
;•( 

:i 

4V  f 


\*]-v\'\c  Dy^tuffCo 

A* la-*  Cobf  Works  (Inc.). 
The  Barrett  Co 


Bavwav  Chemical  Co 

B-ivor  Chemical  Co 

Hea vcr  Manufacturing  Co 

Bi-iinfft  A  Davis  (Inc.) 

Iki  I  ish- Ajoeriean  Corporation  of  New 

Brook  Kti  Color  Works  (Inc.) 

Hulis  Ferry  Chemical  Co 

B  ut  terworth- Judson  Corporation 


24    ^aico  Chemical  Co. 


'I) 


■S 
rt 

41 
4] 
44 
4i 

if> 
47 

^v 

.VI 

:i 

'2 
'.^ 
.'^ 

'*) 

f| 
♦•2 
».^ 
M 

<■> 

M*, 

•  7 
♦> 
<^> 
Tt) 
72 
73 
74 
7j 

Tf, 

7v 

■y 

W"! 

M 
K'. 
W 
Kj 


-  I 


Office  address  (location  of  lictory  ri^nt  tn  ju'T'!*'-**  if 
not  m  sAsae  cii v  &<•  the  o? cv  , 


Bcrraff   Vx*-* 


(rp£jQ»rT.  FniiWt, 


W  .Unes  BiiiWing.  Boston,  Ma*«. 

322  Ninth  Street.  Brooshu.  S.  Y. 

17  Battery  Place,  New  York  X.  Y 
Pa.^. 

81  Fulton  Street,  New  York,  X.  Y.  (ElitaVli,  N.  J.\ 

I>amascu5,  Va. 

Ballard  vale,  Masj. 

327  South  l4i  Salle  Stiwt,  Chi^-^vw.  Til 

109  Beekman  Street,  New  Yor^,  N.  Y.  (Ri'irefi''jd  F  irk, 
N.  J.). 

fioi  Sackett  Street.  Brookhm.  N.  Y. 

Edgewater,  N.  J.  (Shadv^iaf .  N.  J.i. 

61  Broadway,  New  York,  X.  Y.  (Newvk,  Lrc-Ih-jiC, 
N.J.).  • 

Bound  Brook.  N.  J.  (Burlinfton,  Newvk,  Pr»T  nty, 
Woodhridpr.  N.  JJ. 

Phil! p  Carev  Manufacturing  Co Lockhnd.  Ohio. 

(ani^  Chemical  Co !  La  Salle,  111. 

fVnrral  Dycstull  &  (Hiemical  Co I  Plum  Point  Lane.  Nevrark.  \.  J. 

rinaiiileed  Products  Corporation 1  1801  Boatman's  Bank  BuiWinf.  St.  I^oui*.  Mo.    T^-x  St, 

Loui*.  111.). 

CrtifitHi  Chemical  Corporation 24fi  Ph-mcuTh  Street.  Brcwkhm.  X.  Y. 

(  hatfifld  Manu&M^tttrinK  Co {  Seventv-lounh  and  Lesanon  Strw*.  Cr.  inr^*'  <'h-o. 

('h<mk^l  Co.  of  America  (Inc.) '  17»i  Front  Street,  New  Ywrk,  N.  Y.   Sicu:rt-rl.  N,  J.ju 

( iKmkiil  Products  Laboratones ;  Belleville.  111. 

Hif  raii^l  Products  Corporation l  104  Thirtv-«ec-oDd  Street,  MilTaukw  Wic 

(>iarles  M.  Childs  A  Co.  (Inc.) 1  43  Summit  Street,  Brooilvn,  N.  Y.  ' 

(  HfTon  Cliemica]  Laboratories Clifton,  N.  J. 

Color  Co.  of  America 14  Cedar  Street,  New  York.  X.  Y.  Hal^v  Stn-im  X.  Y.). 

( omraonwealth  Chemical  Corporation.'  15  Park  Row,  New  York.  X.  Y.  iSt-^ni  S  J  • 

Condensite  Co.  of  America 1  BloomfieW,  N.  J.  (Wvandotte  Mi'-h        '    "    *'" 

Consolidated  Color  &  Chemical  Co '  122  Hudson  Street.  New  York.  N  Y     Sew  ark   X 

Coopers  Creek  Chemical  Co '  West  Conshohocken ,  Pa. 

Proton  Color  &  ChemicalCo.  (Inc.)....'  2S3  Broadwgv,  New  Y<rk,  X.  Y.  'CroCoo  X  Y 

rumr>erland  Chemical  Corporation '  Bristol.  Va,  ' 

L>3vi^  Chemical  Cor poration,EvertyM.:  25  We*^  Forty-foorth  Strwt,  Xew 

N.  J  ). 
Denver  Gas  &  Electric  L»ht  Co 1  9(»  Fifteenth  Street,  Dpttvit,  Colo. 


;.  j.\ 


York,  X.  Y'.    rn 


Dfrmatolopcal  Research  Laboratories. 
I>p\  oe  &  Raynolds  ( Inc.). . 
l>icks  David  Co.  (Inc.).... 
Diclcs  David  A  Heller  Co.. 
I^L^^obway-Schad  Co.  (Inc.) 


Dow  Chemical  Co.,  The 

DiiPont  de  Nemoors  &  Co.,  E.  I 

Dye  Products  &  Chemical Ca  (Inc.). 
Eakins(Inc.).J.  S.  &"-  ^ 
F.aytraan  Kodak  Co. . 
F.^^ex  Aniline  Works  (Inc. )...^.] 

Kxwlol  Laboratories  (Inc.) 

Fine  Colors  Co.  (Inc.) 

riorasvnth  Laboratories  (Inc.).... 
fJary  ChemicalCo 

•  iwKlyear  Tire  &  Rubber  Co 

•  J ras^cUi  ChemicalCo.,  The , 

H  aarmann-de-Lair-Schaefer  Co.. . , 

Harrner  Laboratories  Co , 

HtUna  Light  A  RailwayCo 

IMkulin  Chemical  Co 

HflierA  Men  Co 

•Morris  Hermann  At  Co 

Hr<vl  Laboratories,  The  (Ine.) 

Hind  Harrison  Ptash  Co.,  The... 

Holland  Aniline  Co 

Holiiday-Kemp  Co.  (Inc.) " . 


Pa. 

,  rBrooklvn,N. 


y.\ 


Hooker  Electrochemical  Co. 

Hord  Color  Prodocts  Co 

Hub  Dyestnfl  A  ChemicalCo 
Huron  Chemkal  Co 


Hydrocarbon  Chemical  Products  Co... 

Hyn.voii,  WeetvottADmmte 

1  lidependent  Coal  Tar  (O 

Industrial  Chemical  Co 

IntematioDal  Consididated  Chemical 

(^rporatioD. 
Iridt^tfOt  Dyestull  &  Color  Co 


1720  Lomljard  Street,  Philadelphia. 

101  Fulton  Street,  Xew  York.  X.  Y 

19  North  Moore  Street,  New  York,  X.  Y 

Chicaf^oHeiFlit',  IlL 

830  Humbolt  Street,  Brodthn,  X.  Y.  (.V>  Eckford  Stnwt, 

Brooklyn.  X.  Y.j. 
Midland,  Mich. 

W  ilniinfton,  Del.  (Penns  Grove.  X.  J.\ 
,     ,  200  Fifth  Avenue.  New  York,  N.  Y.  (Newark.  X.  J."-. 

W.  R I  24  Wallaboat  Street.  Brooklvn,  X.  Y. 

^43  State  Street,  Rochener.  S.  Y. 

88  Broad  Street  Boston,  Ma55.  (Sooth  MiddMon,  U»v.% 

Ed^ewater.  X.  J. 

21-29  McBride  Avenne,  Pater^on,  X.  J. 

Unionport,  N.  Y. 

738  Broadway,  Gary,  Ind.  (Cbesterton,  Ind.). 

Akron.  Ohio. 

Cle\'eland,  Ohio  (Rett^'=elaer,  X.  Y.). 

Mavwood  X  J 

1704  Market  Street,  Philadelj^aa,  Pa. 

Helena,  Mont. 

900  JeflerKm  Street,  Hoboken,  X.  J. 

Newark.  X.  J. 

7i^  President  Street.  Bronklvn,  N.  Y.  (Newark,  S.  J-). 

437  Barretto  Street,  Xew  York,  X.  Y. 

Clark  MilLs  N.  Y. 

Holland,  Mtch. 

Betts  Avenoe  and  Queens  Boulevard,  Woodside, 

Mand. 
40  Wall  Street,  Xew  Y'ork,  N.  Y. 
Sanduskv,  Ohio. 

5»  East  Seventh  Street,  .«oath  r*o«toD,  Ma-s. 
100  Fifth  Av«iue,  New  York,  N.  Y.  (il  ' 

Brooklyn.  N.Y.). 
35  Cottage  Avenoe.  Lancaster.  Pa. 
Charles  and  FranklsR  Btrcet5,  Bahimore.  M*!. 
25  Broad  SUeet,  Boston,  Ma^$.  <  Taimica,  Ma^.X 
P.  O.  Box  1288,  Providence.  R.  I. 
11  Sart  ThiJty-eixth  Street,  Xew  Y^crk,  X.  Y.  ( Loof  I«ia»l 

City,N.  Y.).  '  ^^ 

206  Broadway,  New  York,  X.  Y.  <i*T  Sb^-p-faearfS  E»y 
Road,  Brooklyn,  N.  Y.j. 


Berren  Su«t, 


94 


CENSUS  OF  DYES  AND   COAL-TAB  CHEMICALS. 


Director]/  of  manufacturers  of  coal-tar  products  during  1919 — Continued. 


No. 


R3 
91 
92 

94 
9.') 
9^5 
97 

9S 
UK) 
101 
102 
103 

104 

105 
lot* 
107 
108 
109 
110 
HI 

112 

113 
114 

115 
ll!i 

117 

lis 

119 
lar) 

121 
122 

123 
12* 
12'. 
12^\ 
127 
12") 

1.11 
132 

ia;{ 

131 

ir) 

i.;r> 
ns 

130 
140 
141 
142 
143 
144 
lt.5 
14(". 
147 
148 
149 
130 
l.ll 
1.52 
ir»3 
154 

155 
1.30 
1.37 
1.3S 
15-) 

im 


Name  of  company. 


K.  <t  T.  Chemical  Corporaiion. 

Kottlp  River  Co 

KJip.Htcin  6i  Sons  Co.,  E.  C 


Koppcrs  Products  Co 

Lam  lo  Chemical  Co 

Lasher  &  Co.,  F.  0 

Lewis  Manufacturing  Co.,  F.  J. 


Lindwiy  LIpht  Co 

McKesson  &  Robhins  (Inc.) 

Mallinokrodt  Chemical  Works 

Max  Miifx  Color  At  Chemical  Co 

Ma.«»saohusett3  State  Department  of 
Health. 

Merok  &  Co 

Morriinac  Chemical  Co 

Motz  Laboratorios,  H.  A,  (Inc.) 

Miller,  .T.  AuKii.vtus 

Monroo  DruK  Co 

Mon.»*anto  Chemleal  Works 

MoTit.ma  Power  Co 

National  Ammonia  Co.  of  Pennsyl- 
vania. 

National  Aniline  &  Chemical  Co 


Oflic**  address  noratlon  of  factory  given  in  parenthe  e  i' 
not  in  same  city  M  the  office). 


NaiiRat  ii-^V  Chemical  Co 

New  Kniiland  Chemical  Manufectur- 
in  w  Co. 

New  Haven  Gas  Light  Co 

Newport  Chemical  Works  (Inc.) 


New  York  Color  &  Chemical  Co 

N iiiKara  AlkaliCo 

Nilro  l*rodnet.s  Co.,  The 

Noil  Chemiinl  &  Color  Co.  (inc.) 

Orj^unic  rnxluets  Corporation 

I'abtlne  Aniline  &  Chemical  Corponi< 
tion. 

Peerless  Color  Ct».  fine.) 

Po  .\inl>o  ChomitalCo 

Rad iant  Pye  ^  Color  Works 

Redinanol  Chemical  Products  Co 

Ttellunf"**  ATiiljiie  «V  Chemirul  (^ 

Repuhlie  CretisotinK  Co.,  The 


Rliodia  Chemical  Co 
Uolliii  Cheinical  Corpor; 
Philip  Huxton  I'lne.),.. 


ation. 


Semet  f^olvay  Co 

S  ydel  Miiiiiifaetnring  Co. 

Sherwin-Williams  Co 

Siiulair  «fc  \' a  lea  line  Co.. 


S|HMnal  Materials  Co.  (Inc.) 

Staler  Chemical  Co.  (Inc.) , 

Sfaiulard  CheiniralCo , 

Sunl)eara  Chemical  Co , 

T.  M.  iS:.  G.  Chemical  Co 

T.  Taylor , 

Thatcher  Elect  rochemicai  Co 

Tower  ManufaeturingCo.  (Inc.) 

Transatlantic  Chemical  Corporation.. . 

Trico  Chemical  Co.  (Inc.) , 

PaulUhhch 

I'lf  ro  Chemical  Corporation , 

Tnioii  Dye  <^'  Chemical  Corporation. .. 
United  States  Color  &  Chemical  Co.... 

I'niyersily  of  Illinois 

Cniversal  Aniline  Dyes  &  Chemical 

Co. 

Van  Dyk  c^- Co.  (Inc.) 

VeroiKi  Chcmicai  Co 

Walker  Chemical  O). ,  The 

Warnvr-Jenkirjson  Manufacturing  (^o.. 
Washington  Dye  A  Chemical  (?orpora- 

tion 

Waui(h  Chemical  Corporation 

We:,lern  Dry  Color  Co 


100  Broadway,  New  York,  N.  Y.  (HlUbum,  N.  Y.), 

MadL'«on,  111. 

CA4  Greenwich  Street,  New  York,  N.  Y.  (Chrome.  N 

Sooth  Charteston,  W.  Va.). 
Union  -\rcade,  Pittsburgh,  Pa. 
Huntington,  W.  Va. 
104  Grove  Street,  Brooklyn,  N.  Y. 
2513  Sooth  Ro^wv  Street,  Chicago.  IlL  (Ctnttanoosa,  T. : 

Canal  Dover.  Ohio;  Moline,  111.). 
161  East  Grand  Avenue,  Chicago,  HI. 
91  Fulton  Street,  New  York,  N.  Y.  (Brooklyn,  N.  V. 
3600  North  Second  Street,  Fit.  Loais,  Mo. 
192Coit  Strwt,  Irvington.  N.  J. 
540  State  House,  Boston,  Mass. 

45  Park  Place,  New  York.  N.  Y.  (Rahway.  N.  J.v 
148  State  Street,  Boston,  Mass.  (North  Wobura,  Ma^ 
122  Hudson  Strwt,  New  York,  N.  Y.  (BrooUyn.  N.  V 
44  Bergen  Street,  Brooklyn,  N.  Y. 
Fourth  and  <)ak  Streets,  (^oincy,  Bl. 
1800  South  Second  Str>»et,  St.  Ixwis,  Mo. 
40  East  Broadwav,  Butte,  Mont. 
Philadelphia,  Pa. 


:  M-j*- 


North  Billerk^,  Mass. 


80  Crown  Street,  New  Ilaren,  Conn. 

1112  First  National  Bank  Building,  Mflwaiikce,  Wis.  fy 

roilviUe,  Wis.;  Passaic,  N.  J.). 
98  John  Street,  New  Yort^N.  Y.  (PhOaddphk,  Pi.>. 
Buffalo  Avenue,  Niagara  Falls,  N.  Y. 
Eddy  Building,  Saginaw,  Mteh. 

152  West  One  hundred  and  cishth  Street,  New  York.  N. '. 
301  Liberty  Street,  Schenectady,  N.  Y. 
170  Purchase  Street,  Boston,  Moss.  (Pooghkeepsie,  K.  ^ 

Bound  Brook,  N.  J. 

Mntawan,  N.  J. 

2837  West  Twentv-flrst  Street,  Brooklyn,  N.  Y. 

C3f>  West  Twenty-second  Street^  Chicago,  lU. 

15  William  StrtM?'t.  New  York,  N.  Y.  (Pouirhkeepsie.  N*.  Y 

1614  Merchants  Bank  Building,  Indianapolis,  lad.  (Se^ 

tie.  Wash.;  St.  Louis  Park,  Minn.). 
115 Cedar  St^New  York,  N.  Y.  (New  Brunswick,  N.  J) 
Charleston,  W.  Va. 
230  West    Forty-second  Street,  New  York,  N.  Y.  ;:<" 

Water  Street.  Brooklyn.  N.  Y.). 
Syracuse,  N.  Y.  (Solvav.  N.  Y.), 
€S  Forest  Street,  JersevVity,  N.  J. 
Cleveland.  Oliio.  (Kensington, Chicago,  III.). 
01 1  West  One  hundred  and  t wint  v-ninth  Street,  New  Ver* 

N.  Y.  (EdRCwater,  N.  J.). 
140  Livingstone  StreetLBrooklyn.  N.  Y. 

81  Fulton  Street,  New  York,  N.  Y.  (Newark,  N.  J.). 
West  Fifth  Street,  Bayonne,  N.  J. 

Cable  Wis, 

517  Cortkmd  Street,  Belleville,  N.  J. 

Newman,  Oa. 

254  North  Tenth  Street,  Brooklyn.  N.  Y. 

326  Broadway,  New  York,  N.  Y.  (Brooklyn.  N.  Y.). 

192  Broadwav,  New  York,  N.  Y.  (Linden,  N.  J.). 

602  Iroquois  Buildmg.  Buflalo,  N.  Y. 

11  ClifT  Street,  New  York,  N.  Y.  (Brooklyn,  N.  Y.). 

41  Union  Square,  New  York,  N.  V. 

SO  Fifth  Avenue,  New  York,  N.  Y.  (Kinipport.  Tenn  ? 

93-i»5  Broad  Street,  Boston,  Mass.  (Ashland,  Mass.). 

Urliana,  111. 

lOiO  Wells  Building,  Milwaukee,  Wis. 

4-6  Piatt  Street,  New  York,  N.  Y.  (Jersey  CUf,  N.  JX 

Verona  and  Riverside  A\-eaues,  North  Newark,  N.  J. 

P.  0. 1145,  Pittsburgh,  Pa. 

2.526  Baldwin  Street,  St.  Ix)uis,  Mo. 

Davidson  Building,  XVashington  .D.  C.  (Atoxandria.  Va 

2  Rector  Street,  New  York,  N.  Y.  <  Perth  .\mboy,N.  J)- 
Fifty-seoond  and  Wallace  Streets  .Chicago,  BL 


